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R EA DE 


'T: HE account of ſo wonderful an Inſet 


( and what is there indeed in the whole 

Creation, if curiouſly examined, but 
would excite our greatelt Admuration, and force 
usto adore the Infinite Wiſdom of the Maker? ) 
I doubt not but will be acceptable to the Ingemi- 
ous. Our Author, the Accurate and laborious 
Dr. Swammerdam, as by his other Treatiſes fo well 
received , ſo noleſyby this, hath highly deſerved 
of the Learned, it containing ſo many Curious 
and New Diſcoveries. It was Printed in Low- 
Dutch in ofavo. Ann» 1675. containing above 
420 pages: what made it ſo large, was has fre- 
quent, Pious Meditations, and Poetry upon the 
various accidents of the Life, and extraordinary 
Mechaniſm of thisCreature: ſo natural a guide ſuch 
Philoſophy is to Divinity, that the Apoltle himſelf 
w tells us, Ta ” toon lt aTs 470 x (of 904 XoTMHMY, To 
Tomuac voila naboodrxt, ns ai. av vu Surname 
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A 2 : dom 


« dom of God receives ſmall honour from thoſe 
« vulgar hcads, thatrudely ſtare about, and with 
«agrols Ruſticity admire His Works; Thoſe 
« highly Magnibe him, whoſe judicious inquiry 
« into his Acts, and deliberate _reſcarch into his 
« Creatures, return the Duty of a devout and 
« learned Admiration *, 

But the Contemplations for ſome reaſons are 
omitted in this Tranſlation ; and we here only 
preſent you with the Philoſophical part, the Na- 
tural Hiſtory and Anatomy of this ſtrange Fly : 
a Fly that in all Ages has exerciſed the Pens of the 
molt Ingenious; but never any with that ſucceſs 
and happineſs, as our Authors. 

My iief delign in the Publication is the im- 
provement of Natural Hiſtory ; which 1s better 
written from Natures own Copy, than the faulty 
Tranſcripts of her many Commentators. Beſides, 
the molt that hitherto we have had, 1s but the 
Shell, far greater Treaſures lye hid within; and 
if we would underſtand how 'tis that Nature 
gives Life and Motion to theſe Automata, we mult 
unlooſe the: Cale, and take aſunder the ſeveral 
Wheels and Springs, and carefully obſerve how 
ſhe joyns themall together. Not only || Phylick, 
but a great part of Philoſophy will receive a vaſt 
wprovemem from ſuch an Analyſis of Animal bo- 
dies : And an Hiſtory of Animals can't rationally 
be writ without: their Anatomy; unleſs we 


* xeligio Medici, p. m. 106. {| Ser the Preliminary Diſcourſe to the Anatomy of 
the Forpeſs. 
would 
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would content our felves im admiring/then Cloths: 
wgand Paint, ard {till remain ignorant bow tis 
they live and differ from one another. v9 

Of late ſeveral things have been done this way ; 
enough to encourage a farther proſecution of it; 
and a great means to it, I think, may be, tomake 
common, ſuch helps and afſiltances, as others la- 
bors and travails in it, have already furniſhed. The 
Aratomy of one Animal, will be a Key toopen 
ſeveral others ; and until ſuch time as we can have 
the whole compleated ; tis very delirable to have 
as many as we can of the moſt different, and 
anomalous. This curious piece being ina Lan- 
guape leſs known to the generality of the Learned 
here, a Tranſlation of-it was undertaken, (tho' 
otherwiſe out of his way ) by a perſon of my ac- 
quaintance, who had no other deſign than to 
gratific the Ingenious and Curious in theſe Stu- 
dies, that are unacquainted with that Language ; 
and ſince this was his aim, tis hoped he may 
receive a favourable Cenfure, 1 m all things he 
have not ſo fully anſwered FE xpeRation: 

| doubt not but upona ſtrift enquiry we may 
meet with Ephbemerons here in England; it not the 
Haft of the Durch, which ts here deſcribed, 
yet ſeveral other forts. Our May-fly will well 
deſerve to be examined; and what 1s here per- 
formed, will very much facilitate the Anatomy 


of other Inſets toa: Which it it. (hall have 
that: 
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that ſucceſs as to encourage other undertakers in 
ſuch-pleaſant and no leſs uſcful Studies, how- 
ever Ignorance may deride the Cunolity, I ſhall 
have fully attained my aim in handing this Tran- 
flation to the Ingenious Reader. 


Edw. Tyſon, M. D, 


On the Hiſtory of the Epbemeron, 


Lthough the Great Creators Wiſdom ſboxe 
Both in his Foot-{tool, «nd his Throne, 
Though greater Bodies make the louder noiſe, 
Tet in the lefler i « Voice, 
A Voice, though (till 
\ That doth the mind with Admiration fill, 
And cives to man the Produtt of his will, 
1 he Inlett-world but lately known, 
Doth bath his Skill znd Glory too, declare, 
They 4 Creator own 
No leÞ than does the Sun, 
Their Riſe, their Life, their End,” 
Sparks of Wile pow'r comprehend. 
Nay, if we Great with Small compare, 
We find theſe Little-Heraulds too, Proclaim 
Tehovali's Mighty Name, 
I hey tell his praiſe, 
And T rophies to his Wiſdom raiſe, 
That aves in Little much expreſ, 
Like the beſt Limners art, that moſt affeits the [ef 
The [malkeſt Ant does Providence Teach, 
Does Foreſight to the Sluggard Preach, 
And here in this Ephemeron we /ee 
An Embleme both of Change, and of Mortality. 
How ſtrong muſt be the Plaſtick force 
That the [mall Eggs contain ? 
That IV ater makes not worſe, 
A Body fluid, cold ; 
Nay hatches *em at laff, 
As well «s gentle heat of Hen, or Sun; 
A thing ſo ſtrange, [0 bold, 
As [care Pe rhaps no Author ever fold, 
Or heretofore was done : 
Truth in new moulds is caſt, 


And Future Age may more unfold, 
What from the Former we expett in vain, 
T his Treaſure, wher®s enough, we from the Deep reg ain. 
What inſtin has the Worm to bore a Cell 
Wherein he may ſecurely dwell ? 
Whoſe hard fare, joyw'd with Eaſe, and Sloth, 
Perhaps does ſomething to retard his growth. 
Though meat be dry,yet drink there is good ftore, 
T ipple ſtill freaming by his door, 
Like other Natives both begot and bred, 
Where Thetis ſbews her Briny head, 
And Neptune ſwazgers 0'r the dead. 
Will may both Worm and Man that Element defire, 
Both moiſtening ſo require, 
Which is ſo natural nought can be more, 
Congenial to their firſt beginning 
As to a Spider is her Spinning, 
And is a means t0 both of getting higher, 
After « long Subaqueous abode, 
The Watry Native lonrs to range abroad, 
Shoots through his liquor, and no ſooner ſpyev 
The Stranger Element, the Skies, 
The Poets Metamorphoſts 
Was not more ſtrange, more quick than this, 
Unſtrips, his burthen leaves, and then more nimbly Flies. 
How many parts the Inlide does contain ? 
All here made plain 
And obvious to the meant Capacity, 
IWhat parts the Worm, and Fly, 
What makes the Change of Name, 
What parts are alter'd, what the ſame, 
Into all which he that deſires to pry, 
Needs now no Microlcope, but ſees with half an eye, 
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Natural Hiſtory 


AND 


ANATOMY 


OF THE 


EPHEMERO N 
A Fly that lives but Frve Hours. 


GHAP. 1k 
That the Ephemeron « Produced out of an Fgg. 


$ all Vegetables proceed from a known FruQti- 

fying Seed ; fo is alſo the Production of all 

7 wr Sr and Inſets, viz. out of a Seed or 

Egg : So that nothing we diſcern to have 

life, but it proceeds from an Egg, Man as well as all 
other Creatures. And notwithſtanding the Common 
Opinion that many Inſetts named Exanguious, are 
chance-births, taking their original from Corruption, 
that is, out of the motion of the moiſture and warmth 
which proceedeth from Corrupting matter, either in 
Inanimate or Senſitive Bodies,or Vegetables ; conſtant 
experience teacheth us the contrary, as, among other , 
appeareth in this account of the Production of the 
Ephemeron, which proccedeth from a Viſible and 
B known 


I Epheme 


known Seed, contrary to that falſe opinion of men 
Rs tothe contrary, who believe they are Pro- 
duced out 67 SON ing lay and Water; as if ſuch a 
chance-Produtfor had wer tO produce a Creature 
in all Ages tobe int, and hardly by the moſt In- 
Re and Wile to bedelcribed. X 

This (s gy jg ory pol meg ur- (4) Tab 8, 
niſhed with Two ſmall Horns, Six Legs, Two very ** *: 
long and ſtraight hairy Tails, and living at longeſt in 
this thape or form bur Five Hours; is found yearly in 
all the mouths or entrances of the Rhine, as the Maes, 
the Wael, the Leck, and the Ie/; about Mid- 
_— flying on the Surface of the water for Three 

fuccewing; but with this difference, that thoie 

we or have lived and flown rhe Firſt day, dic the ſame 
Evening ; and the ſame happens the Second and Third 
day, and then ceaſerth till next Year and Seaſon when 
the like happens again. 

Art the time the (6) Female Ephemeron being (41.4.6. 
riſen out of the ney and 1n the riſing, ny ſhed Fig. +. 
her Skin, and havi r ſome time flown, and as- it 
were ſported | having for forms rime water, {he ſhoot- 
eth gear —_—_ (c) Egg cluſter, or Ovarium in the (477. ,. 
water ; after which the («) Malcalſobeing riſen out of Fig+- 
the water, and as before inthe riſing having ſhed his (527 
Skin, and afterwards on Land ſtript another (e) thin (efTab 3, 
Film, alſo ſhooteth his Seed on the Female , and 74" 
thereby fruddiferh it. But how rly this Genera- 
tion is effefted, and haw theſe Ioſefts riſe out of the 
water, and how in the water and on the land they 
ſhed their Skins, ſhall be in-this following relatioa 
more largely and circumftantially deſcribed. 

This very wonderful flight of-this Inſeft, living in 
this form and ſhape but Five Hours, Ihave for the firſt 
time ſcen in a Branch of the Rhine, running by Ca4- 
lenborch in the Year 1667. Ifind alſvin Clarins, who 
hath writ of theſe that rhey are alſo found at 
Arnhem, Zytphen, at Cat by Uirecht, at Rot- 
ter dam, 
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43 
terdam, and Mien any As alſothat D. de 
Mey hath given a particular narration thereof, as may 
be found at the egd of the Hiſtorical Obſervations of 
Goedaert, Ard not only in our Age, but in ſome 
ee pat paſt mention hath been made of thele or the like 
ets by the Philoſophers, as by Pliny, Ariſtotle, £1:- 
an, and others, who have made ſearch into the 
nature of Inſetts, and by whom this Inſet is deſcribed 
py the name of Hemerobins, Ephemeras, and Diarts, 
as appeareth in their writings ; as allo in the foremen- 
—_ ;—— ; ge they hv "tad of th: kd 
But what now ve of th:+ 
Inſet, and what for trut = & 
thereck, will appear tothols who —R—_— Pains tÞ 
examine them — to _ SR 
The Eggs of the E in the foremen- 
rioned manner ſhot in t vm beſprinkled with 
the Milt or Seed of the Male, —_ {mk gradually, and 
——— wa d here and 
there on the clay or for that by 
their ſhape, which Do a (f) Aartuſh round are 
fitted for a ſpreading in their linking; and therefore if 
_—_ the of a knife _— = hem down eb 
ur water, you wi them neat rate 
neem the other: : , 
__— long theſe Eggs remain under water unharch- 
ed, or in how many days the tender limbs of the worm 
are ſo far grown as to aka ſtrength to break through 


the ſhell or skin, is very difficale to be declared, nor- 
withſtanding by _— in the Clay, in ſearch 
for them, or by heaps of their Eggs in a velſel 


with Water and Clay y, wy ern 4 reot mi 
—_—_— Ir ſhall ſuffice CETESY 

E the Ephemeron uceth a =, Ann 
Worn which the Scamen and Fifhermen name 
o— Aas, or Shoze-baite, as hereafter ſhall. be 
menrioned. 


B 2 CHAP. 


CHAP. I EL 
Ont of the Egg of the Ephemeron proceedeth « Six- 
ed Worm, 


HE Time when the Worm is hatched and 
named Aag, or Bait, being to me unknown; 

I will in my diſcoveries ; and firſt,if after ſome 
conſiderable time you dig in the Clay about the places 
where theſe worms are, will find a great number 
of Six-legged and very ſinall worms; which difter not 
in form and ſhape from thoſe which are bigger : I ſaid, 
a conſiderable time, becauſe they grow but lowly, for 
in the following year in the month of J«»e, when the 
full grown Worms ſhed their Skin, theſe Worms are 
in ſize but of about (4) one Holland inch long, vis. (4)74. 1: 
* part of the length of the (5) full grown Worm. Fig. ». 

Beſides theſe Two ſorts of Worms fo conſiderably Pw... " 
different in ſize, there is-at the ſame time alſo found in 
the Clay a (c) third fort, which exceed the ſmalleſt (c)T4. r, 
fort, being double the ſize of them, and are ' leſs than *** 
the full grown. Belides,thoſe of cach Size and Age dif- 
ter ſomewhat in length and thickneſs among them- 
ſelves. So that whereas the full grown Worm at the 
time that it is ready for flight is about Three Holland 
inches long, the middle fort areabout Two of the ſame 
inches long; andthe {malleſt about One inch, 

There 4s alſo this further difference as to their Age, 
thar thoſe of rhe (d) firſt ſize have not only no- wings, (4)T&, 1, 
butalio noappearance of them ; but in the fecond fine Fig ». 
the (e) wing-caſes appear, which. in the third ſize are we —_ 
tully and plainly viſible, (f) and'as a flower in its bud, (/) T4. «, 
growing on, and as it were.creeping out. "T- Þ 


CHAP, 


(8) Th. 2. 
Fig. 3, 


CHAP. HL 


| . 


The Worm being hatched what its” Firſt Aﬀtion i, and 
what its Food. 


AVING obfſerved' what kind of Worn is 
hatched out of the Egg of the Ephemeron,' I ſhall 
next deſcribe what the Worms thus hatched firſt do, 
and what is their Food. 
It is very requiſite to- khow thar the Worms 
or never are-found or the- ground of the Rivers, or 
Swimming in the body of the water, for noewithſtand- 
yeny Swim-indifferently ſwift, and make & kind” of 
a e-like motion in the water, bending ſometimes 
their heads downward andſomerimes upward, which 
waved motion the body followeth, yet ehey keep then 
ſelves always cloſe the (ides or banks of the Rivers, in 
the ſtilleſt places of the water where they have their 
Cells. And where the places dug for finding them are 
moſt Clayie, there are they found in — number ; 
et are they ſeldom found on the outlides of the Clay, 
t they have their habitation within the body thereof, 
and that 1n- oblong round cavities which themſelves 
have made, not ſoping downwards, but ſtraight and 
horizontal, and therefore Vander Kracht in Clutine faith 
true, that theſe Inſefts have cach its Cell. 
As the Bees by an admirable and pol inimitable 
art make their own Cells out of Wax; in like manner 
are theſe excavated (4) Caviries like Tubes made by 
theſe Worms, and digged out according tothe ſizeof 
their bodies : wherefore as ſoon- as thee» Worms are 
forced our of their Cells and' have nothiag to creep on: 
but the Surface of the Earth having no ſapport- for the - 
ſides of their Bodies, shey ſoon loſe their readineſs and 
Iwiftneſs of motion, notwithſtanding- they * aro + ſur- 
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rounded with water, and by means of Swimming can 
keep themſelves up; yet have I found when I had taken 
a great number ofrhqlc ou ofrhgix Cells for to Dilſett 
them, that they always fel — where they 
ſeemed to ly as unable to raile ves. ag4in on 
their or am on the contrary they _ in 
their Tube-like Cells, move very ſwiftly backwards 
and forward and all -manner of ways. And the ſame 
I hayn olp Rogan ic e7 Rs 090mg, rhar 
hve in ſuck exaarated Cells, which move very ſwiftly 
inthem, but taken out ſeeay to dye as fainting away. 
AsT have alſo found in the Worms which live in exca- 
vated holes of Trees; as allo in thoſe which are found in 
Fruits, Excreſcences of Leaves, and inthe wart-ike 
Can Plants. It, is very. obſervable that a 
W god-worm when drawn oat of its Cell, immediately 
{piass web about its whole body, by which means it 
is alhfjed ro makea new opening or Cell in the Wood, 
which without this ſupport of its body it could not do, 
de17eg hereproyed therped ro pred ies body againſt it. 

- The Worm out of izs Cell is ſo weak,that Swimming 
in the water, andreſting there a {mall time, immedi. 
ately and without order it ſinketh to the ground and 
there remaineth lying 09 its back, 

But to , the Worms as foon as hatched be- 
take themſdyes to - bore their Cells, the which as 
is faid > C_, —_ Rn: 
ſtraight & ſomerimes crooked, which they by degrees in- 
large according to the increaſe of their body in bignels ; 
ſo that 'the old Worms live in (5) wider Tubes or 
Cells, and the young Worms int (c) narrower. 

To this purpole the wiſe Creator hath furniſhed 
them with ht members; for beſides that their T wo Fore- 
are _— ſomewhat like thoſe od _— 
Moles or the Eve-Chur,or Grylo-ra/ps, th alſo tur- 
niſhed them with rwo Toothy C ſomewhat like 
the Sheres of Lobſters, which ſerve them more readi- 
ly to boxe the Clay. 


The 
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Thee Wortns being placed in' a * Veſſel with Clay 
them > —— andif it __ yo 
provide them not Clay enough, they cannot hide thei 
deſign, bur will be continually wrooting the Clay 

and through, and _ A. the Chy 
ſomerimes their head, fomertimes ther body, 4nd ſorne- 
times [their rail, always endeavouring eo' make new! 
Cells. 

The Fiſhermen aſſure us from their experience that 
when the water of the River falleth or runneth off, 
they then bore their Cells lower and -deeper in the: 
Clay, and when the water again riſeth they alfo riſe 
higher ; which Iyudge 40 them moſt needful, 1d confi- 
deration of rhe many Lungs and Air- Veſſels in theſe 
Worms, for to fi winch they muſt oft take freſh 
air, which rhey nat do, if they remained ia the 
depth when the water roſe. 

I have often experienced that theſe Worms taken 
out of their holes and placed in wet ſand, do then 
rather creep out of the water than godownwards to- 
ward the bottom under the ſand, which they ſeem to 
do.as well for want of Clay, as for the warmrhof the 
water which ſcemeth hurtful ro then. 

Concerning what their Food is, is difficult to find 
out except by help of Anatomy, which hath taught me 
their Food to be only Clay : for at what time ſoever t 


are , in their Stomach is found Clay, asalfo in 
thethick and ſmall in the. ſame manner likewiſe 
is always found in-the Inteſtines of Earth-worrms, carth / 


and ſand ; of which when they have fed, they cjeCt the - 
remainder in a Crooked knobby form, as is to be ſeen: 
in the entrance of their Cells. 

——— rhere 
are two things very conliderab te well 
with this relation ; thehrit, that the Cate they meks 
ro — wherein they lives and wieh which as 
their houle, ER : 

y 


1 CIC OE — OI —————— 


- ' Ay! ' 
# " ' 


'they make of the matter ' riext at hand ; the ſecond is, 


that they feed alſo on the ſame: therefore when you 
fad their Cells, ; or rather coats or caſes to be made of 
Yellow, Green, Blew or Black cloth, you willalſo fiad 
their dung of the ſame colour : So that deſiring to have 
moſt, fine  Chopt Cloth, need but ſeek it in their 
dung, and it were not poſhible to find finer ſhred flowers 
or herbs than inthe dung of thoſe InſeRs that feed on 
them. Which poſſibly might be of good uſe for . the 
better extraſting the Colours and Vertues of Vegeta- 
bles, which appeareth after it hath rained for ſome 
days, at which time thedung of theſe Inlefts is in that 
manager melted , that then walking through the Gar- 
dens, you willdiſcern on the Linnen laid on the ground 
tor Whitening, ſpots of ſeveral colours which are very 
hard to be got out again. In thole Boxes in which the 
Droggiſts and Apothecaries keep their Drugs, you will 
ſometimes find ſome Ounces of theſe Evacuations, out 
of which might be extratted the vertue and colour of 
the Venable, whereas miſtakingly they are often 
{old for the Seeds of thoſe Drugs. 

Like as the Moth feedeth on the ſame ſubſtance 
whereof it maketh its Cell or Caſe, fo do alſo our 
Worms; butas I ſaid, this is not to be diſcovered but 
b Dy them : which way of certainly knowing 
the Food of any Inſet or other creature, hath nor its 
only uſe in theſe Inſects, but alſo in Fowls, Fiſhes and 
other Animals, which we may deſire to preſerve and 
nouriſh. And for the knowledge of what their food is, 
we may in the ordinary way be much to ſeek; It hath 
alſo its uſe concerning hurtful and much damage- 
cauſing creatures whole deſtruction we therefore arc 
deſiring. In this manner I find commonly in the ſto- 
mach of the Mole, parts of Ground-worms, which they 
very greedily cat, and for which cauſe alone they ſeem 
thus to wroot in the earth. It will be theretore an caſic 
way todeſtroy them, if with the blood of a Mole you 
mix ſome Raizbain and chopt Ground-worms, as ex- 


perience 
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perience hath : toget the blood of a Mole, clip 
_ offa piece ofhis Noſe, whereat much bloud will iſſue. 


"CHAP, IV. 


How long this Worm feedeth : why named Jag or Baite : 
And how ffrong its lifes, 


AVING deſcribed the Egg, the Worm, and 

its Nouriſhment ; the next _ remarkable will 
be, to conſider how long it feedeth. For notwirhſtand- 
ing it may ſeem ſtrange to limit the duration of a Crea- 
rures feeding, whoſe life is as to us wholly hid in the 
earth and water ; yet it is not unfealible by conſidering 
the differing fizes of thele Worms. For whereas the 
ſmalleſt ſize worms after one years feeding, are in 
length * of one Holland inch ; and that the lecond fize 
are then in length 1 and * of rhe ſame inches, ic fol- 
loweth by conſequence that every Worm is Three 
years feeding, before it is firted for its change, at which 
third year the Worm now full grown 1s 2* inches 


long. 
Theſe full fed and full grown Worms now quit 
their Cells and the water to fly in the air, as follow- 
ing I ſhall deſcribe. Buras no creature is without its 
enemy, inhike manner theſe Worms when they take 
the water toatrain their flight, are immediately preyed 
on by the Fiſh; and although they have eſcaped that 
danger and attained the uſe of their wings, yet are they 
not tree from a ſecond danger, namely, of being prey- 
&d on by Birds ; which hath given occaſion to ſome 
Seaimen, Fiſhermen and other people, dwelling on the 
Banks of the Rhine obſerving the ſame to ulc theſe 
Worms for 2 bait to fiſh with ; which rhereforec is the 
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eruc reaſon why theſe Worms are-named Aag or Bair, 
and Oever Aag or Shore-buir by thoſe who: live 
about Wyk re Deurſtede, Cailenborch, and other places. 
And from hence alſo it is that when theſe Worms are 
become Fledg'd and have taken the Air, they are ia tlik 
aforeſaid places named Wluchtich aag or Flying bar, 
whereas by thoſe of Rotregdaws; Sthownhboven, and 
Dordrecht, the oldeſt City in Holland, this Worm be- 
ing Fledg'd is named from whence that ſo much 
known Low-Dutch Proverb is derived, Det iler ſo 
dicht als Daft, they are in multitude like” Haf7, for 
theſe Worms thus. fledg'd flic in multitudes like the 
falling Soow. 

Atalltimes of the Year when» the Scafon is fit for 
Fiſhing, thele Worms make a good Bait ; for becauſe 
they live Three years4n the water and clay before they 
take their fight, they at all times of the- year be 
dug out of the clay inthote-rwers for that ule. 

When the Fiſhermen bait their hooks with theſe 
Worms, they fix their hook in the head of the Worm 
where it 15 hardeſt andſitrongeſt, and for that it lives 
long, it is the more uſeful by its mocion in the water 
to allurethe Fiſh, to ſwallow the hook. 

The ſtrength of this Worms life may be diſcerned 
by this Experimeat, that when once for drying and 
preſerving one of them, I had pierced the head through 
with a pin, it yet hved the next day, notwithſtanding 
I had put it the whole night before ina Veſſel with U- 
rine for to kill it : yet nevertheleſs being taken out of 
their Clay Cells, and put ina Veſſel with water and 
clay, they live not two dayes. When theſe Worms 
therefore arc to be preſerved, = muſt only be placed 
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in moiſt ſand or wetted clay, in which I have found the 


reate!t ſort to live Four days, and the ſmall worms 
Fight days, but wholly under water they cannot ſub- 
fiſt 


For ſending theſe Worms elſewhere, there is no 
better way than to bind ſome of the greateſt _ 
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Recds togerher,and ro cauſe the worms to run in them, 
CAP will remain without hurting one an- 
other, which otherwiſe they are ſubject to do, when 
moving aigh one the other ; and this way they might 
be removed into other Rivers, as Fiſh are removed. 


CHAP. V. 


A Deſcription of the members, or outward parts of the 
Worm, its Colour, and Nature. 


Y a ſtrict examination of the Worm,]I find it diſtin 
guiſhed into Fourteen annular incifures or divi- 
lions, whereof the Firſt containeth the Head, the Three 
tollowing the Breaſt, and the laſt Ten the Belly, with 
xs appendant Tails. 

In the (as) Headare obſervable the (4) Eyes cover- 
ed withan entire ſmooth Film, having on each fide its 
bruſhy hairs. Whenthe Worm ſheddeth its Skin, 
this Film ſhedderh alſo gradually trom the Eyes, which 
eyes whenthe worm is Redged appear like a net, Some- 
what lower under the appear the two tender and 
ſharp-ending (BB) horns, which arc as it weredi- 
ſtmguiſhed into ſeveral Joints. Next appear the (C) 
Toothlike ſheres or cheeks which conſtiture the Beak, 
at whoſe beginning underneath appear ſeveral other 
hairy and filmy parts,which have ſome ſimilitude with 
thoſe found in Luk ers and Prawns. 

At the firſt ring in the Breaſtare joynel the (D) Two 
foremoſt legs, in which is obſervable their ſhape and 
their Joints. Their ſhape is ſomewhat like thoſe crea- 
tures which wroot in the Earth, and therefore theſc 
teer have their ſtrongeſt motion ourwards, whereby 
like Moles they may the better dig away the carth. 
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Every Leg hath four joynts and one Nail ; tlie firſt 
joyat is joyned to. the Breaſt ; the ſecond yoyned to the 
firlt, is ſomewhat bent, as is alſo the third 5. but with» 
all of a more horn-like ſubance than the-caher, and 
having ſmall poiats ſticking out kke-reeth ob aſadl Red 
colour, and with many hairs on the ſides. The fourth 
joint is very ſmall and armed with a Nail, in which 
are very neatly ptaced the ſmall muſcles with their 19- 
ſertions, which very curiouſly move the joints. ot-the 
hcrn-like bony legs, +; * 

At the Second ring of the Breaſt, being the third 
of the body, which ſcerngth moſt-properly to repre- 
lent the Back, and which is covered above, and ugder 
with a horn-like bone, appear faſtned the (D) ſecond 
pair of Legs, containing each five joints, and one 
nail, here and there, beſet with hairs. Somewhat more 
backward appear on each-ſide the (E) knobs, or wing- 
caſes, in which-are iacloſed the firſt pair of wings : 
Theſe arc here and there interwoven with Air-veilcls 
which appear on the outſide like common Veins, 
ar Nerves. When the Worm is ready for ſhed- 
ding its Skin, theſe incloled wings —_— and curi- 
ouſly folded appear through theſe incloling films or 
caſes, 

Ar the Third Ring of the Breaſt being the Fourt!y 
of the Body, appear the Second pair of -wings which 
are much fmaller, and wholly covered with the firſt 
pair, which alſo io.a manner cover the laſt pair of Legs, 
containing alſo each five joints and one nail, and beter 
with ſeveral hairs for adornment. 

The Firſt Ring of the Belly,or the Fifth of the whole 
body, appeareth ſmooth and even, without- conjun- 
Qion of Legs, Wings, or-oaghr elſe : To the Six fol- 
'owing Rings on either ſide of the Belly are neatly ad- 
joyned ( FF) the always trembling and moving Gull, 
with which according to Clatius the Worm ſwimmeth; 
hut miſtakingly, for theſe parts are truly the Gills of 
this Worm : in Crabs, Lobſters, and the Jeekatten.. 
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which in ma _ ce with the form of theſe- , 

Worms, are found" the fame parts, and placed almoſt 
in the ſame manner, however with this difference, 
that in the LodbfFers and Crabs they are mcloſed in the 
hard Scale-thar covereth its back, and* that in them 
they are placed higher in the body than in our Worm, 
as it allo 15 in the I the Figures of Xrachs 
are Twelve-of thefe Gills, repreſented on each fide, 
but hy miſtake, for there are-in all but Twelve, vis; 
$1x 0n each (ide, 

The Eighth and Ninth Rings of rhe Belly, or the 
Twelfth and Thirteenth of the Body, are wholly 
{mooth and even,but the Tenth Ring ofthe Belly, and- 

G Fourteenth of the Body is adorned with (G) three _ 
and buthy Tails, befides two crooked appendices whictr 
in the Females are not fo viſible, and in the Males have- 
ſome other appendices. - 

As to the:Colour of the Worm, the ſmalleſt are ot: 
a pale Blue, ſomewhat inclining to Grey, which ra- 
ther proceedeth from the tranſparent Inteſtines, than: 
trom the true Colour of the Worms outſide; alſo the 
eyes in all-theſe Worms are a Brown black, and the 
Black is ſpeckt with pale Brown ſpecks, the which ac- 
cording to the age of the Worm grow blacker. The 
Beak of theſe Worms is pale, with fad red teeth, as 
are alſothe T wo tooth-like Sheres or Cheeks, which are 
as it were a part of the mourh : the hornlike bony parrs- 
ot the Legs and the Nails of the feet, are likewiſe a- 
lad Red. 

The Wings whichas it were bud forth change gra- 
dually trom a Pale into a Yellowiſh Colour, whichia 
time further changeth into a Brown blue, till at length 
it becomes of a Browniſh black. The whole Worm in; 
rime attaineth'a pale Yellow, and the Blackiſh ſpots 
on its back, which conſtitute the-upper parts of the 
Belly, are gradually changed into a deeper Colovr. 

_—_ Next in this Worm is to be conſidered the Sex. The 

4. () Male hath its Eyc in- largeneſs double to = 4 
| - \ 


« #Demers #1 
x4. . 


" 


— A 1 oa, 
—— _ 


of the (4) Female. The body of the Mate is commonly (T6. :, 
much leſs than that of rhe Female, which according *- 3 
to my obſervation 15 the lame in all Inſetts, and is 's 
contrived by Nature, or rather by the Omaiſcient God 
of Nature, that for the great number of Eggs the Fe- 
male beareth,it (nv tconraining place. 
The Tails of the are the longeſt ; beſides they 
have three or four other ndices which in the Fe- 
male are hardly vilible, of which ſome appear on 
the ſides, and ſome under. The Male repreſented in rhe 
firſt Figure of the ſecond Plate is the biggeſt I have 
ever ſcen, notwithſtanding of Females many larger 
are found, 

Concerning the Nature of this Creature, I pretend 
to lictle experience thereof, only I can affure you that 
among all rhe diveric forts of Infetts I have been ac- 
quainted with, I never met with one better natured 
and more harmlef$ than thus; for how often or how 
much ſoever it is touched or handled, it ſeemeth always 
to be well pleated ; and left at reſt, it immediately be- 
taketh to its work of making its Cell. Only I have ob- 
ſerved in the ſmalleſt fort, that when they are handled 
ſomewhat too hard, they bend their head toward their 
breaſt, and thereby make themſelves'as it were ſtiffer : 
Among all iss ations, none is more ſtrange than the 
motion of its Gills, of which it hath on each fide of | 
its body (c) Six, which are moved ſo orderly and con- {7+ 
tinually trembling, that it is admirable. "FF. 


CHAP VL 


The Anatomy of the inwerd parts of this Inſett. 


AVING defcrib'd the Eee, the Worm, its 
Nouriſhmentz& duratiorof Lite,its outward parts 

and its nature ; Icould nowfitly proceed toits Change ; 

but for that this C e1s {o extreme ſudden as con- 


fafting alone in the ing of two Films, and fome 
nab F judged it better for the more clear un- 
derſtanding of the difference between the Inſet ſwim- 
ming,and the ſame Frying (that is,between the Worm 
and the EphemeronJ firſt to conſider the inward 
parts, the rather alſo for that we diſcera the ſame 
parts in both forms of this IaſeCt. 

And now that I have. undertaken to deſcribe the in- 
wardparts of the Worm, and that to effect it, I en- 
terin a path untrod before, yet will I not with Clatiar, 
bewail the want of Books Treating hereof : for beſides 
that Nature it ſelf beſt difcove its wonders, and 
the Books are {o far only to be received, as they agree 
with the truth of the natural appearances of things ; 
I therefore pity thoſe who depending onthe experien- 
ces of others receive alſo therewith their cadle(s- un- 
truths, and therewith deceive their Readers. Second- 
ly it is impoſſible; in- the variety of Experiences, by 
our Conceptions and Reaſon alone to- keep the _ 
path of truth, and with a clear Judgment to pals a - 
true ſentence on the obſervationsof others ; the more 
for that we find the moſt certain Experiences not agree- 
ing with our judgment, or rather prejudice, to be ob- 
ſtinately rejzetted : wherefore I appeal to the Expert- 
ences themſclves, notwithſtanding I might complarn, 
that for want of a ſufficient number of Worms, Icould 
avot Aoatomize their parts to a fall exattneſs,. nor to 
my 
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my own fatisfaftion. But afterwards I have learned 
that the Works of God are unſcarchable and incompre- 
henſible as is his Beidg. Wherefore we need not fur- 
ther ſearch iato theſe his Works, than with admira- 
tion of our ignorance in the ſame, to Praiſe and Love 
their Maker, 

That I may as much as is poſſible clearly repreſent 
my Obſervations, 1 ſhall withal deſcribe 'the manner T 
have uſed in the Year 1670. to attain the truc Dil- 
{cCtion of the parts of the Worm, for I will atno hand 
either deceive my ſelf or others. Burt before I proceed 
to the deicription of the Inteſtines, I ſhall ro aſſiſt the 
memory, in ſhort, enumerate all the outward parts 
obſervable in the Worm, and then, which are the in- 
ward parts in the Male, and which in the Female. 

The outward parts of the Worm are the Head, the 
Scull, the Horns, the Eyes, the Tecth, the Beak, the 
Tongue with its hairy Films, which appear in the 
Worm in the ſame manner as in the Lobſter ; the Breaſt, 
the Legs, the Nails, the Wings, the Belly with its 
appurtenances, the uppermoſt rwelve Gills, and the 
under ten Finns, the Tails with their appendices, an 
laſtly the openings of the Air-veſlels under the breaſt. 

The Inward parts in the Male beſides the Bloud and 
the Films, are the Muſcles, the Fat, the Sromach, 
the Guts, the Lung-veſſels, the Heart, the Med»lls 
fpinalis, and the Sceed-veſlels. 

In the Female having the ſame parts, is alone this 
difference, that in ſtead of the Sced-bladders or Milr, 
is found the Egg-cluſter, which is iacloſed with thin 
Films, throughout woven with very many air-vetſcls. 

But whereas for want of a ſufficient number of 
Worms, I have not exactly enough examined the in- 
ward parts of the Head and Eyes, I ſhall therefore 
ſpeak little of them, as allo of the parts of the Breaſt 
which for the molt part is filled with the Muſcles of 
the Legs and Wings, 


When 


phe! Ita 17 
When a Male Worm ( eaſily diſtinguiſhed by the 
largeneſs of its eyes) is placed on a ſmall Deal 
covered either with black paper or linnen which ſpat- 
teth not, with its belly upwards, and there fixed with 
a very fine Needle, you will find immediately ifſue out 
of the wound in the Skin,a thin watery moiſture which 
is the true bloud of this Worm, however it appeareth 
not of a Red colour as in Earth-worms, in w hich, as 
in Four-footed Animals it is Red. To open the Skin, 
there is nothing more fit,than a veryſharp and fine ſmall 
Sciſſers, for that the Lancers, although never ſoſharp, 
are not in this work uſeful, for they alwayes tear up 
ſome of the parts and ſtrain them alunder ; eſpecially 
when they are of unequal hardnefles. 

When with a ſharp fine Lancet, or the point of a 
ſharp grounded Needle,you leifurely and with patience 
ſeparate the upper Skin from the under parts, then ap- 

reth immediately the under Skin very thin and 
Kmy, which, raiſed with diſcretion, the Muſcles of the 
Belly appear, and not only thoſe Muſcles which extend 
in a ſtraight line from one Ring of the Body to the 
other, but alſo thoſe which are placed oblique, and 
tranſverſe, and others alſo which ſerve to the motion 
of the Gills, the ſecond Film appeareth alſo like th 
and ſeemeth to be faſt joyned with the foremeati 
Muſcles. 

Next the Muſcles, appeareth and is faſt joyned to 
thema very fine and thin Film, which I judge to be 
the Peritoneum, above and under the ſame appeareth 
the Fat, which is compoſed of ſmall and very thin 
White bladders, which contain in them the true Fat, 
inthe form of a liquid Oil ; when theſe bladders are 
viewed without a Microſcope, it would cafily be judged 
they were the Fat it ſelf, whereas they are bur as the 
thin and extreme tender Veſicles thereof, which con- 
tain that liquid Fat. Like as it isalſo in man, and all 
other beaſts, as will appear whea theſe Fat-containing 
Velicles, which are © es” 1a te mg_ 
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ſhall be view'd by a Microſc The you the 
beaſts are the %c ths this Fac appearech, Redken it is 
fpread here and there on the Films, and not fo cloſe 
placed up together as in beaſts of more Age. 

Next a reth the (a) Stomach, with the Guts (4)T4. 4. 
thereon nding, viz. the Throat-gut, or Gals, *'s 5. 
otherwiſe the upper Gut of the Stomach, which ſhoot- 
eth forward in the form of a thin thread from the 
Mouth or Cheeks through the back and breaſt, and 
conſtituteth the upper part of the Stomach. Where this 
{mall Gur is joyned with the Stomach, it appeareth 
commonly ſtraitned, (4) which allo appeareth in , 
the lower part of the Stomach, otherwile the nether 
(B) mouth of the ſame. , 

The Stomach (C) notwithſtanding it is compoſed &<© 
of ſeveral parts, yet ſeemeth to be conlitituted ofa thin 
and very tender Film inwardly beſer with rimples or 
very neat pleats, outwardly it appeareth wholly tmooth 
and extended, efpecially being filled with food, or 
blown full of Air with a fine Glaſs pipe ; Veins and 
Arteries there appear none, for the watery colour of 
the bloud hindreth the diſcerning of thoſe parts, and for 
which cauſe theſe Inſets are named Exanguious, or 
withonr bloud. 

Notwithſtanding the (C) Stomach appeareth ſup- © 
plied with many ſmall Veins which ſeem tobe bloud- 
veſſels, yet being viewed with a Microſcope they clear- 
fy appear to be branches of the ( 5) Lung-veſlels, ,;,-.,; 
which communicate their Branches not only to the Sto- #ig. :. 
mach, but to all the outward and inward parts of the 44 
body, fo that the very-Bones and Nails are furniſhed 
therewith, The ( ©) Guts adjoyned to-the Stomach /: 74.5; © 
appear both in form and conſtitution threefold, as the #5. | 
inward bended or ( DD) thin Gut. The thick or pp * 
( E) pleated Gur, and the ſtraight ( F) or terminating * # 
Gut, within the thin Gut, ſomewhat low backwards 
zppear ſome Pleats (G) like half circles in the ſame & 
manner as the Valves in the thia Guts of men, where 


they 
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are named by Anatomiſts Annalzr or Conniven- 
tes. Somewhat lower where it formeth the ( E) thick 
Gut appear ſomewhat long ſtrokes, which are ver 
neat lively, like ſo many long and extended Mut- 
culous threads in the hollow thereof, which a 
ſomewhat with the Boeck, which in four-footed Crea- 
tures isa part of the Paunch ; next followeth the ( - 
ſtraight Gut which appeareth very neatly pleated, till 
it exrendeth as it were out of the body with an indifle- 
rent opening at that end by which the Excremeats are 
ſent forth. 

The (C) Stomach is placed betweea the 4h and 
5th Ring of the body, where with the thin Gur it takes 
upall the remaining part of the Belly, as the 6, 7, $8, 
9,10,and 1 1th Rings, whereas the three laſt of the body 
as the 12, 13, and 1444 contain the thick and ſtraight 
Gut. Like as the Stomach is furniſhed with a great 
number of Air-veſlels, ſo alſo are the Guts, and eſpe- 
cially the ſtraight Gur, and that chiefly in that parr, 
where it is furniſhed with ( «) two Mulcles for prel- 
ling out its Excrements. 

And becauſe the Worm is fed with Clay, the Sto- 
mach and Guts commonly appear filled therewith. This 
Clay doth almoſt always appear through the Stomach, 
the Guts,and alſothrough the whole body,but it is moſt 
viſible through the back ; by which tranſparency of 
the Waris body, it hapneth that the Worm oy - 
rent times appearcth of different colours, according to 
the colour of the Clay it feedeth on, viz. Paler, 
Greener or Wanner ; or more or le{s digeſted or chang- 
cd in the Guts. 

When the time approacheth that. the Worm is to 
Change into a Flie, then appeareth no Clay at all in 
the Guts, the ſame alſo hapneth in Wood-worms, the 
Worms of Bees, Silk-worms, and ſeveral other Inſects, 
which at the time of their Change become as clear and 
tranſparent as Cryſtal, and ſome other InſeQts are thus 
tranſparent during their _ life, ſothat their _y_ 

2 an 


20 . -pE "Ita. 
and Inteſtines with the motions of the ſame within 
their body can be clearly diſcerned. 

Among the inward parts of the Ephemeron, are very 
conliderable the ( « Lung-pipe, the Air-pipe, or (4)T. z. 
Wind-pipe, as the ſame part is named in Birds, Beaſts **j: 
and Man ; this At-pipe or veſſel is not conſtituted of 
one ſingle trunk, as in the forementioned Beaſts and 
Man, but of two chief Trunks, which are placed on 
each ſide of the body, curving Snake-like, and that 
not only in the Breaſt, as in our bodies, bur alſo in the - 
Head, the Belly, the Legs, and the Wings ; ſo that 
the Stomach and the Guts, together with the Muſcles 
and Sinews, are as it were fed with Air, which trul 
's very wonderful, for that the Reaſon for which it is 
ſo formed, is ro us wholly incomprehenſible, and 
teacheth us that God in the incomprehenſibleneſs of 
lis works is to be adored. 

The Fabrick of the Lung-veſſels in this InſeCt, as 
m all other Inſects I am acquainted with, is conſtituted 
of innumerable ſtiff and curled-like parts, which in the 
form of knotted Rings are joyned together, and ſocloſe 
united by means of very thin films drawn over them, 
that they very fitly contain the Air in them, and ſend it 
to all the parts of the body backwards and forwards. 

When the Worm ethits Skin, Ibelieve, the 
Lung-veſlels alfo ſhed a Skin, notwithſtanding I have 
not yet ſeen it, for at that time when I hapned to make 
theſe obſervations, I knew not of it. In the Silk- 
worms is this ſhedding of the Skin of the Lung-veſlels 
ſo confiderable, that all humane underſtanding muſt 
ſtand amazed thereat: for in that very {mall time 
when the Silk-warm ſheddeth its Skin, ſeveral hun- 
dreds of. Air-veſſels in its bady alſo ſhed their Skins, 
being very thin films,all made up of thoſe Rings before- 
mentioned, which would ſeem incredible in the Rela- 
gon if I my ſelf had not ſeen it diſtintly,and had ſhewn 
x allo to others. 
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The Colour of theſe Lung-veſſels is a Pearl colour 
ſomewhat Grey, which as they come to change their 
Skin, changeth into a clear and ſhining White, for 
which cauſe they are much W hiter ia the Flies thari in 
the Worms ; they ſpread throughout the whole body, 
to Communicate Air to all the parts outwards and in- 
wards, ſo that thoſe two great and remarkable (4) Air- 
veſſels, which appear placed on each ſide of the Worm, 
ſend to all parts of the body their Branches, as in the 
Head ( BB) to the Nerves and Brains; in the Breaſt 
(CC) to the Muſcles of the Legs and Wings ; in the 
_ (DD) to the oblique and ſtraight thread-like 
Muſcles. Asalſo to the ( EEE) Medulls Spinalis, to 
( FFF) the Milt or Seed-veſlels of the Male, to (GG) 
the hairy Gills, to (65) the Stomach and («<) Guts, 
to ( IT) the outward Skin, to ( KK,) the Film of the 
wings, to (4) the Egg-cluſter in the Female, to tho 
Film ( MM) that covereth the Egg-cluſter, to the 
(e) Eggs, as they are taken out of the body,and to the 
(F? hearr. 

I have had much trouble to diſcover the outward 
openings of the Lung-veſſels, for they open neither in 
> = Mouth or Throat as in other Creatures,and tor that 
Reaſon they leſſen gradually as they nearer approach 
the Head, whereas otherwiſe they ought thereto widen, 
after a long ſearch they ſeem to me to have their open- 
ings, under and in the ſides of the Breaſt, almolt in 
the ſame manner as I have afterwards obſerved it in 
Graſboppers, where theſe yo—_ are caliertobeſcen ; 
but here in our Worm, by reaſon of its living: in the 
Water and Clay, arelefs, and therefore more trouble- 
ſome to diſcover. In the Silk-worms thele openings 
of the Air-veſſels are more viſible, for they have Terron 
each ſide of their body, iz. Eighteen large ones, and 
Two leſſer, which laſt not having any Brown ſpots are 
not {0 viſible, and never appear clearer to ht. than 
when the Worm ſheddeth its Skin, when out of all 
theſe Twenty openings of theſe Air-veſlels the ſhed. 
Films thereof may be.{gen toilſue out, Erom, 
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From theſe Obſervations, a th very clearl 
the reaſon why-our Worms riſe der tans ae C 
when the water of the River increaſeth, for that ſome- 
times they muſt draw freſh Air, and breath, for which 
cauſe it may allo be ſaid, that they follow the falling 
water, leſt they ſhould be too much dryed up by the 
ſurrounding Air, and that their veſſels through the 
dri ing out water might be in danger of cloſing, 

Theſe Lung-veſſels are beſt diſcovered when the 
Worms have been dead for ſome days, and that their 
inwards are become blackiſh, for then they appear 
very clear to the ſight, which happens for that they 
they are of a Pearl colour, and like new boiPd Silver, 
and alſo for that through their ſtiff and hard matter of 
which they are made, they are not ſo ſubjet to rot, 
for which reaſon alſo at that time they better keeptheir 
Figure and roundneſs. 

When with a Microſcope you view theſe Worms 
on their Breaſt and Belly, the whole belly ſeemeth as 
interwoven with Silver-white veſſels: But now to 
know truly whether they contain Air in them,lay them 
only in a Tos of water, and then cloſe or preſs them 
with the point of a Needle whereby the incloſed Air 
will preſently appear ; when theſe Creatures are Dil- 
ſetcd under the water, and that with fine Sciſlers 
you clip off ſome of their Lung-veſlels,they riſe imme- 
diately to the Surface of the water, which alſo do all 
the parts of the veſlels broken off, with their ends up- 
wards; in a dried Worm Diſlſetted, theſe Veſſels are 
very eaſily diſcovered, becauſe by their curled-lixze 
Rings they remain conſtantly open, how much ſoever 
the other parts dry up. 

One of the moſt remarkable things obſervable in 
theſe Lung-veſſels is the great number of them ex- 
teading to the (a) Gills whereare (PPPP)three chief (4) 745.3 
of them repreſented as cut of; the midd!emoſt is al- __—— 
ways (22) black, which notwithſtanding juſt inthe 42 
middle appeareth tranſparcat White, the other two 


appear 
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appear on 2ach fide of the middlemoſt which is Black, 


and they ſhoot out a great number of Silver waite 
66 Vellels 4 GG )in the Gills, which veſſels are not very 
viltble by their Colour, by reaſon of the very bright _» 
(5)T:4.x, pearance of the Gills, which are in number Six (6) 
"5'- oncach fideof the body, and are pure ſhining Whute, 
(c)T4b, 3. under the ſame, on each ſide are the Five (c ) Finns of 
Fg.'- a@ Yellow Colour with which the Worm fwimmetrh. 
#*A FT had made ſome other Obſervations concerning the 

Gills and their Veſſels, which are miſſing, and which 

I cannot now find, and the Contents of them is wholly 

out of my Memory ; ſo that I remember not what 15 

ss theule of(SS)that Feather-like hairy part which is ſeen 
under the firſt and uncut pair of Gills,as alſo wherher it 
is found under the other Gills, what Communication 

(4)T. 4, ole Gills have with the Lung-veſſels, and the ( 4 
Figs. Lung-veſſels with (TT) the heart, I know not, ſo 
rr7.Þp fhatIcan relate no more thereof than what is repre- 
ſented in this Delineation, where all the Air-veilels 
about the heart are not repreſented, to prevent contu- 
ſion, only ſome are repreſented whole, and the others 

xy (FY) ascutof. 

I have alſo in all my delineations, not obſerved an 
exact proportion as to the ſize of the parts, for that 
ſeemed to me a too tedious labour and of ſmall uſe; fo 
that I have delineated one part ſomewhat larger than 
the other, never thinking to have made theſe my Ob- 
ſervations publick, till I had anew more examined 
them all over, which I alſo afterwards found more ne- 
ceſſary, as well for the greater knowledge I afterwards 
attained concerning the parts of Inſects, and allo a 
_ readineſs in the Anatomizing of them, but the 

ind Reader is delired to pardon what is wanting, 
which TI am conſcious is very much; and who is able 
in many years to deſcribe this Inſet, andthe wonders 
therein obſervable, which is the reaſon that I Commu- 
nicate it thus to the world ; the more for that Inow am 
relolved to addict my thoughts more to lovethe Crea- 
LOT. 
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tor of theſe things, than to admire him in his Crea- 
eures. 

The ( «) heartappeareth above in the back (4) Tab. 4- 

as it is in Silk-worms, the Worms of Bees, Wood- **:4- 
worms, Caterpillars, and other like InſeQts, here and 
there it appeareth ſomewhat(XXXX) ſwelling out,like xxxx 
as in Silk-worms, and noted by Malpighius, and trom 
whence he concludeth, but not rightly, as I conceive, 
that in the ſame Worm ſhould be more than one heart; 
I have ſeea this heart move in the Ephemeron, but very 
diſorderly, and what I have here repreſented in the 
Figure is but a part of it, and I have wholly forgotten 
in what part ordiviſion of the body it is placed. 

The (6) Medals Spinalis in this Inſett,is like that in all (4374. x. 
the other ſorts that I have yet diſſected, very wonderful Fs. *. 
and obſervable ; it contains Eleven Swellings Oblong *** 
and Oval, the Firſt of which repreſenterh the Brains 
where the ** Optick Nerves very viſibly appear «« 
ſhooting forth in the ſame manner like as the other 
Nerves of the Body ſhoot out from the other Tea 
Swellings, but in greater number from the apper Swel- 
lings than from the under. Here and there the Medals 
Sprnalis appeareth very neatly faſtned as it were with 
(ZA) bands, which are made partly of an horny bone, 22 
and partly of a Sinewy ſubſtance,as is chiefly appearin 
in the Breaſt, where the Medals Spinalis ſhooteth forth 
very ſtrong Nerves to the ( as) Muſcles which move ,, 
the Leggs and the (65) Wings in like manner as it #55 
doth to the ( c ) Muſcles of the Gills and the Finns. oma «. 

Out of every Swelling or Node of the (4) Medals Figr Cc 
Spinalis ſhoot always two very ſtrong Nerves which =—_—— j 
joyn in the next Swelling, and enlarges the ſame "zz 
whereby the Medulls _ appeareth throughout as 
if Split and Gaping; butas1t 1s naturally placed inthe 
body that gaping appeareth not, for whereas there 
the ariſing Nerves lie cloſe one to the other, they ſeem 
no: gaping, as T ab. 4. Fig. 6. may be ſcen where the 
M-aulls Spmalis is repreſcnted, as it appeareth naturally 


if 


(4)Ti. 53 
of - [pf 
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mrhe _ asalfo the Fourteen diviſions cerreſpoad- 
ing to CELCON which it is placed. 

hen you would fee the Medsfls Spinalis without 
—_—_— Worm, you muſt blow the ſame up with 
Wind behind, whereby the — Guts will 
preſs ſo ſtrongly againſt the tranſparent Skin that you 
may very conveniently ſee the Natural poſition, or 
ſhape thereof, and that as well without as with a Mi- 
cro but this is chiefly praQticable in the Male. 

Asall the other of the body have their Air- 
veſſels, fo hath alſo the Medals _ and that in a 
great number, ſo that even the Brain and the Nerves, 
receive a continual refreſhment of Air. Whether it hath 
Veins and Arteries I have not —_ I firmly believe 
it ; butinthe Silk-worms I have ſeen it very plainly, 
viz, ſeveral Veſſels and Veins iſſuing out of the heart, 
which I filled with a Coloured Liquor, notwithſtand- 
ing I cannot hitherto certainly affirm whether they are 
Veinsor Arteries. 

Concerning the ( 4) Seed-veſſels, or Genital parts, 
they are as vilible in the Male-worm the day before 
he his Skin, as in the Male of the Ephemeros, 
which hath ſhed his Skin ; on both ſides of the Stomach 
and the Guts appear theſe Seed-veſſels, which wholly 
agree with the Mile of Fiſhes, notwithſtanding like 
the Seed-bladders in men, they are ſomewhat crump- 
led and Pipe-like in ſhape. 

In which they alſo agree with the Seed-bladders of 
ſome Four-footed Animals, as with the Moles, Hedge- 

, and the like. The ſhape of theſe Seed-veſlels are 
( FFFFF) oblong, taking up the whole belly as may 
be ſeen in the Figure thereof, where ſome of them is 
repreſented without the body and ſomewhat greater 
than that in the body, thoſe Veſſels contain a very 
white Milky liquid ſubſtance which is the Seed, the 
Veſſels themſelves alſo are very white and conttituted 
of a thin Film, having here and there many Air-vellels 
interwoven jn the lame. 
E n 
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' In the netherfrioſt Rings of the Belly appear ewo 
other () partsallo, as it oy to the (4)T4. 2. 
Sced-yeſlels, which- ſeem- to have Fig. 1. 64 
with the Seed- veſſels, and withthe {+ ) Guts, penn 
could not fo exattly obſerve when I: made the-Dif- 
ſeftion, for that a great number of theſe InſeQts are 
requiſite tQ be. opened; to repeat the ſeme_fcarch, and 
tq find that in the following which could nos. be found; 
or was omitted in the former, but this number of thele 
InſeRs isnot always attainable, 

The (6) Egg<cluſter inthe Female is double, and (#T5. 4 
placed in theſe Inſefts.in the ſame. manner asthe Roe FE. 3- 
in Fiſhes, When with a-fine ſha > Sciſlers the 
Skin of the Belly is a little clipt of t (c) Egg-cluſters./c) rig. «, 

immediately, which are placed on cach {ide of ££ 
the Flank ofthe Belly. In the middle berween —_— 


appear the (ff) Stomach,and che Guts ſhining t ff 
but ſomewhat darkly, which are wy only Bl 
joyned ta ( MMM) the Films of the-E IS; MMM 
the Stomach and Guts the clearer by — 
they are-mare-filled ' with- Clay, their acueancns ; ; 
whereby allothe Eggs are more viſible, which by that 
difference in rn r the ow: 

This double E Tloſter is. is with an innu- 
merable number 0 es ich arc as it were 
knit together with a thin Film, encloling rhe Egg- 
cluſter, and by which thoſe Air-veſlels are ted 
to the encloſed Eggs. When the File is red _ 
point of a ſharp and a <a" Needle, and 
part thereof withthe __ ina Spoon with . 
ter, the Eggs immodiend te one from — —_—_ 
and there-remaineth a ly ch (4) of-ver hin Gig... ma 
Veins as their Fibres, Pearl coloured, which Fi 1 
_— for the moſt part to be. conſtituted of- Air- 
veſſe 

The ( a) Magnitude of the Egg is ſoſmall, as to be («)T4.4. 
hardly viſible, and therefore to be viewed by a *& * 
Microſcope, being laid on Black or Blue paper _ 

muc 
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noch zſifteth to the clear perception of them. 
The Form of _ ge run enI ENT 
and incloſed in a Cn COINS 
through a Microſcope ; its Colour i 
White, like the =, of an -ſhell : The 
{malne(s of the Egg ſcemeth to be the reaton why the 
th 


Worms are Three years growing before come 
heir full growth and ready for vr. 


CHAP. VI. 


ns of the Worms being ready for Change ; what is huxt- 
te and to whic ander of Natapat Change it per- 
raineth, 


H E common preceedi of the Worms 

C at the cxatt Forced car, are 2 
Warmand dry Spring, a Mild Winter, little Rain and 
Snow, and a ſoft gliding water. The particular ſigns 
tharthe Worm will ſoon fly, are the (welling of the 
Wing-caſes on the back, which at thattime attain 2 
thicker and rounder form than formerly ; whereby the 
watery Gluinels which otherwile is found in theWing- 
caſes 15 now become r and thicker, fo that it 
now beginneth to attain the ſhape of the Wing, and 


/b\74.,, *ppeartdhrough (5) the eranſpareat Wing-caſes. 


Fig- ». 


44 of thelcincldſed ts 7 (IE Pale Yellowiſly 
; 2 


Thele figns are yet more apparent when the Colour 


into 


L -pbeme 
into's Grey cblour ; and yet more certain, when the 
Wing-caſes can be ſeparated from the Wings, without 
hurting them ;. as. in Tab. 3. (4bb) is repreſented, 
where the Wingis repreſented at large withats natural 


but rare ings. 

A _—_ = is, when Diſſeting the Worm 
the Eggs are dro be full grown, hard, and Oval, 
and allo when the outward caſe may be clearly lepara- 
ted from the Worm and thereby cauſe it to attain the 
form ofthe flying Haft or Ephemeron, 

At this time all their Inteſtines are cleared of all 
fxces ; the. Stomach and Guts containing nothing but 
tranſparent and purified liquor, which the further 
Chaage they the more Clouded and Coloured 
they are found ; their Colour being ſometimes Yellow- 
iſh, and ſometimes dark and Rutſer ; at other times. 
there is found backward in the thick and ſtraight Gur a- 
little Clay, whereas —_ ready for Change, 


they are very clear and tran t, 
That which retardeth C of the Warm, 
Killeth it, ahd hindroth its C is a. hard and 


Winter; much Snow and Rain, whereby their Ce 
are cloſed, broke, or covered with Sand, w they 
come forth both fewer in number, and Non ne 4 one 
year than the other. They are alſo hindred by too much 
drought, which forceth them to leave their Cells, and 
bore new ones, from alt which may. bediſcerned what 
binderech-or farthererh the Worms 

Many water and other Inſetts are found to boinfeſted 
with Lice; which. extendeth fo far, that even 
no Creature hving cither on Land or Water, that hath 
not its peeukar Louſe, which feedeth on iss bloud and 
moiſture, even from the great Whaleto the ſmall Ant. 

From what hath been now related of the Signs ob 
the. full growth of the Worms Wings, it-olearly ap- 
peareth ro which of the Four O of Natural 


Change, or flow ing on of the Limbs it | 
«th ; viz, to the 1 Ocder,for all the there- 
uato 
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—— - change in the fame manner like our 
Worm : hich Second order of Change is, That the 
Worm of the having quitted its Egg or Shell. 


—_ S$x-foored Worm, -_— re- 
c increafeth my fo that 
now on its back appear the Wings d ont ; wail it 


be grown ito « Nympha, which lofeth mot its motion, and 
| ards attaineth the ſbage of « Flying Creature,. by the 
ne of its npper Stim or Coat, 1 now 
f for Cemation. As of this and other like Changes 
Khave treated more at large in my Treatiſe of Inſects, 
where I have enumerated a great number belonging to 
this ſecond. —_ PY - 
eriaw Clatius (uppolet tour Worm Changer 
how. _—_— the Third Order, and then like the 
Ny 
he allo 


the Silk. worn it loſeth all motion, whictr 
pt] ——_— Figure, although ia-truth ir is 
1e:; from whence may a how ealily they 

may be miſtaken, who declining the Truth of Expert- 


ence, only depend on their own Reaſonings or the 
Affirmations of others. a 


CHA P, VIIT: 


In how wonderful « manner the Worm Changeth into th6 
Haft or Ephemeron. 


TH E time ofthe Worms-Change beingcome;and' 
(4)Tab. 5. their Wings in their (4) Cakes, having atrain- 
Figa. 44 ec their full ſtiffneſs and Colour, and that che Worm 
is forced as it were- naturally. to. a Change; all the - 
Wormsthus fitted and prepared, leave their Cells, be» 
taking themſelves to the water, and out of: the water 


to flight, which commonly. hapneth in. the :Evening. 


— EEE nom oO 
—— —” —— _- -———_—_— 
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| 
| 
if 
: 
' 


grow 
that have quitted 
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between the hours of Six and Seven, as I have obſerved 


ro the water;-make all the {| 
'Surface of the water, which the one attaineth ſooner 
than the other, ——————— immedrate- Ds s 
changeth inro a ture, which Fis- >. 

C dr ies Skin is to Tudden, that by the © + 
;Geft obſervation it would be judged rhat they flew 

che water as they are. 

All the InfeRts that TI hitherto am acquainted with 

have a certain time by the God of Nature allowed 

them, to ftretch out their Wings and todry them be- 

fore they berake themſelves to flight : nd norwich- 

nr the conceived King of Bees, like our Worm 

faddenly leaverh his Cell, yet not before he hath for 
pin pread out his wings and: dryed 


But on the contrary our Heft or r——_— almoſt ' 
in the ſame Minute x Worm and a Fly, for where you 
caſt your Eye on the Surface of the water, and per- 
ceive the water to bubble, you ſce them as it were 
flying out of the ſame. 

When in a Boat yhu lyecrgls the ftream, you may 
beſt perceive the bubling of the water,and the riſe of the 
Worm changed tntoaFhe, our of the water ; but how 
ſwift ſoever the hand is in Catching the Worm yet 
[ſwimming in the water, yet can it not bring it un- 
fledg'd to light ; but if you bruiſe it a little about the 
—— may bring it _ —— = water, 
which practice is neceſſary i ireto view 
Pohang ig £587 
| Bur-how this ſudderr expaniion of rhe W mgs can be 
ciecd i ſtraagero|confider, for that they have nci- 
ther Muſcles nor Joints in rhe midſt, being only neat- 
1y foulded and together in their caſes, — 

W 
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which in a very ſhort time muſt ſhed. another Film, 
but how ts is difficule to anſwer; for my. Concepei- 
ons were that thele W jngs oughe 1 have-bren ſirni» 
ſhed in their middle pare with Muſeles-and Joints as 
we find'in other Inſets, by which means they very 
neatly fold up their Wiagy in- a ſ{mallroom; and by 
meaas- thereos allo expand them again ;. as.is cluefly 
abfervable.in the Ear-worm, or. Forfics, which" bide 
very large Wings under a ſmall Shell or Cafe, asifthey 
had none at all ; and like as the Far-worm by means 
of Muſcles and Joints placed in the midſt of Gr 
can fold om By a may compar ny 
wings in-our Wormand ſuddealy them t 
_—_ ive the ſame nced of like Muſcles and x ca 
the wings of our Worm, but it hath ocherwi ed ' 
the great Creator who is various and wonderful in all 
his works, and not to be tyed to the ſame-means in 
eftctiog the ſame chiog ia the one as4ntheochier. 

But yet ro fa ing of my own obſeryatior in 
relation to the {wift expanſion of its Wings, I'conceive 
that the water preſſing on. all ſides, and being. warmer 
on its Surfacethan ;iodhe body thereof, mey muchaſhft 
to this expanſion, by reafon thatthe bloud ae that time 
moving trom-the heart tothe wings, to aid or cet 
that expanſion, by the warmth may receive a more vi- 
gorous motion ; as for inſtance, when one hath a Vein 
opened in his foot and holding the ſame'in warm wa- 
ter, by the warmth of the: water his bloud becometh 
more briskly moved and runs- ſwifter out: So alſo 
while all the bloud-and moiſture of this Iofeft when it 
ſwimmeth andſheddeth-its Skin is briskly moved, the 
panrage; Mayer may be- very aſſiſtaneto add to the 
motion of the inc moiſture, and fo cauſe .a-more . 
vigorous expanſion of the wings : Therefore if at-rhat 
time their Wings are hurt or cut, they ſoon: bleed to 
death, or at leait the Wings flag and ſpread no more. 
And as aſſiſtant to the ready. ſpreading out; ob the 
wings isalſo theAir which.is conveighed tata them by a . 

great... 
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an of Air-veſſels, which may be uſeful to 

ffen them, 'and cauſe the moiſture to exhale out. If 
che Wing of the Worm when it is ready for flight be 
cut off and laid in a ſmall veſſel with water, it will im- 
mediately ſpread it ſelf in the ſame till in a ſhort time 
it be fully expanded, that it would be ready for fli 
if it were but dry and ſtiff. I have ſeveral times reite- 
rated this ns rr. and thereby learned in what 
manner they do expand, for being laid, as before, 1n 
the water, (s) Firſt the great s do open, where- (7. ;: 
upon (6) the Wing by degrees becometh extended in Fig. ». 
its and .chen are ex the (c) long folds of ,,,7%. «. 
the Wing very wonde , till at laſt the (d) Wing Fg. +. 
ſj out in its full dimenſionsas is repreſented in the 7 8-3: 
(e) Figure of the Inſet according tothe life, but the wry 

entation of the Wing in its folds, and the man- 

ner of 'unfolding was taken by the help of a Micro- 
_ When the Wings are yet in their folds their 
C isa dark Grey,but as they expand they become 
lighter Coloured. 

The manner of the Expanſion of the Wings in other 
InſeQts is quite different from this laſt mentioned as in 
thoſe of the Dr ie, or the Libells or Perls, as allo 
the Tipuls terreftris or Culex Maximus, and the Locaſt« 
or Locuſt, which Inſects have their Wings placed in 
their Caſes in a very crumpled manner, being neither 
long-wiſe folded, nor again, Snake-like, as in our 
Worm, for which reaſon their Wings are expanded 
with more trouble, and require more time thereto. 

In the Schoen-lapper, rhe Witkens, or che Capel- 
leng ( which are ſome (orts of Butter-flies ) is yet another 
manner in the fold of their Wings, for they are cloſe 
rumpled together, 1o that no pleats, folds or rumples 
appear, and neither having m their middle part or 
fidesany Joints or Muſcles, as hath the Ear-worm, as 
before is mentioned : beſides theW ings of the 
are beautified with an infinite number of ſmall 
Scaly Feathers, which - are ſo curioully placed _ 
above 


** w *_ 
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Fig- i, 
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Fig. 1, *, 


Fig- 1. 
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Fig 1, 
Tas 6. 
F ig. », 


4 #0 $69 46 Ss 

SEX 33 
above the other, and do ſo wonderfully move the one 
from the other when the Wing is expanded, that it 
would deſerve an intire Treatiſe : ſo wonderful is the 
wiſdom of the great Creator ſeen in the ſhape of theſe” 
Wi and indeed what would not be wonderful of 
which he is the Author ? 

The (a) Ephemeron having thus quitted the water 
eadeavoureth with all poſſible ſpeed to attain a reſtin 

ce on land, which having attained,it there (6) - 
deth a ſecond Skin, a very thin Film from its whole 
body, viz. from its Head, Breaſt, Belly, Legs, Taibk, 
and Wings. And this ſecond Skin ſhedding on land 
differeth from the firſt in the water ; for in the firſt 
Skin-ſhedding the Worm loſeth wholly its. former 
ſhape, which it doth not in this ſecond ſhedding. 

In the firſt Skin-ſhedding, the Skin of the Worm 
burſting open on its Head & Back, ſuddenly falleth from 
its and it as ſuddenly bertaketh to flight, but with- 
al loſeth conſiderable parts, (c) all the Gills on both 
ſides with the Ten Finns under them, beſides theſe 
Gills thus ſhed there remain no hairs, which diſappear 
{o intirely as to leave but very ſmall Signs or points 
thereof, which on the ſide of the Belly make a kind of 
a {mall liſt. It looſerh alſo (C) its Teeth or Sheres, 
the ſhape of its ( DD) Legs, the (E) Wing-Cales, 
the (G) Tails,c. Sothat by this Firſt Skin-ſhedding, 
it cometh forth wholly like , another Creature. 

But although this order or method is very dirficule, 
if not impoſſible to be obſerved, in this fo ſuddea 
Change of the Worm ; yer may it with much caſe be 
diſcerned, if of a Worm thus ready for Change the 
Skin be ſlowly and with Artand Care taken of; for 
then the ſhedded Gills may be clearly ſeen remaining 
in the ſhed Skin; alſo there may be ſeen the remainin 
points thereof iticking out in the Flie ; there may alſo 
be ſeen in the Skin the pits in which they ſtuck ; 1n the 
{ame is alſo viſible the ſhed Skins of the Air-veffels of 
the Muſcles, the Arteries, Veigs, Nerves whuch 1c; 
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parate one from the other, like ripe fruit that falleth 
trom the Tree. 

Further, whereas the Fhe in this Firſt Skin-ſhedding 
bath all its Joints and parts more extended in length, yet 
the horns barely ſhed their Skin without any ex- 
truſjion, and become much tenderer and ſhorter in the 
Fly than they were in the Worm. Bat more conlſi- 
derable is the Change about the Eyes, for rhe horn 
Film of the Eyes which in theWorm g_— evena 
ſmooth, after the Skin is ſhed in the OE like 
a Net, _ an te of ma yes. The L 
and rwo Tails after kin is ſhed, double r 
lenge, and the third or middk Tail is alſo ſhed with 
the Skin. 

When I ſay that the two Eyes in this Inſet are made 
of an A wel many nel B &, which in ſome of 
ſets forend up and down their body, as in Spider 
Ih n the: , as in Spiders, 
ind the Seorpios Flie it muſt not therefore be con- 
ceived that are in Form or make like the Eyes of 
other known Creatnres, or men, for in theſe is found 
no Humour, but from ec Globular partition of the 
ſame iſſueth a Sexangular Filament which terminates 
on the Net-like Film of theſe Eyes, and that in the 
Nerve and Brain, fo that the manner of ſeeing in theſe 
Inſets is wholly different from what itis in us,n whom 
it i. effetted by a ColleQtion of Raievin the Eye, but in 
them by means of a Colleftion of Nervous Filaments, 
which when they ſce are only touched at the ends of 
their Convexiries by the Viſible qualities and Raies of 
Light and Colour, as I have mentioned at large in my 
Treatiſe of Bees. 

Concerning the ſecond Skin-ſhedding of the Ephe- 
meron _ foon amy ry - mA is obſerve- 
able that the Ephemeron in ſeeking a reſting place for 
to ſhed its ſecond Skin is wholly incurious, Lino on 
whatſoever is in its way, whether Wood, Stone, Earth, 
Beaftor Man, and it is thus effected. . 


(4) Tab. y+ 
Fig. 1,3. 


(5) Tab. 
Fig. 1. 
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It fixeth irs Feet armed with ſharp Nails on what 
it firſt lighteth on, then being ſeized as with a cold 
ſhivering, the Skin ſplitreth 'open in the midſt of the 
back in the horny integument of the fame, which 
{plit increaſes forwards fo far that the Flie can put 

hits head, then it ( -) draweth forth its Legs out 
of the Skin, while the Nails of the feet remain faſt 
to that whereon the Flic had taken hold, which Nails 
remain with the ſhed Skin, and thereby furthers and 
facilrare the ſtripping thereof, Firſt the Head and Legs 
are drawn out of the Skin, as you would pull your foot 
out of your Shooe, or Head out of a cloſe ſticking Cap, 
and then the Skin is drawn off the remaining parts of 
the body,by turning theinſide of the ſame outwards, as 
we uſually flea Eeles, or pull of a Glove the inſide 
outwards, and when the Skin is half way over the 
Wings they are like (6) captivated and bound, and 
ſo remain a {mall time without any perceptible motion : 
the remaining part of the body in this ſecond Skin- 
ſhedding is conſiderably extended, and the Tails be- 
come a third part longer than in the firſt ng, 
ſo that the Tails and Legs ar the firſt ſhedding whic 
became a Third part longer than before ; are become in 
thus ſecond ſhedding * longer than they were in their 
firſt ſhedding, which yet is more conſiderable in the 
Tails, than m the Legs, for becauſe it is compoled of 
many hollow Rings which by extruſion ſhove one 
from the other, and thereby this ſtretching out is mo. e 
viſible in them than in che Legs which only hy bent in 
the Skin, and by the ſhedding thereof become extend- 
ed in their full length. Further the hairs which in rhe 
Worm did th:ck befer theTail,do ſtand now in the Tail 
of the Flic more thin ſer, and are become finer and thin- 
_ for that they have now alſo twice ſhed their 
Skins, | 

The Epheneeron having now a Second time ſhed its 
Skin fiyeth: again to the water, on whoſe Surface it 
flyeth ſportingly, fomerimes higher ſometimes _ 
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Sometimes {wiſter ſometimes flower, and between 
whiles reſtingon its Tails beateth its Wi , 
inthe mean while its Tails ſu ing it w hich are hol- 
low and beſet with hairs, and beiog fll'd with Air, 
drive and Swim the better on the water withour 
linking, the which alſo happens to other Inſets which. 
by means of hairs inand between which the Air being 
incloſed they cafily Swim on the Surface of the water 
as appearcth in the Worms of the Gnas and Gedfiie, yet 
remain- not theſe Tails always thus filled with Air, 
but become empty thereof if a pin be-run through them 
to dry them, for by that means the Air iſſueng our, 
they fall in lank and crumpled : there- is yet another 
realon that our Blie thus lightly driveth on the water, 
whichis, that in its body it hath a fine bladder filled 
with Air, except it be ſaid to be the Stomach, now 
oaly filled with Air, whieh I cannot ſtriftly ſay, having 
not fully ſatisfied my ſelf therein. 

To erm 4 1s here obſervable, that the (a) Male (rs. «. 
twice ſheddeth its Skin, and the (5) Female but once Fig +: 
which Lcannot confideatly affirm, yet have not hither- © ay ” 
to oblerved ought to the contrary, for this cauſe the 
Tails of the Female are } ſhorter than the Males. An 
ather and more conſiderable difference is, that the E 
in the Male aredouble in largeneſs to thoſe- of the Fe- 
male ; the third difterence 1s, that the Gold colour of 
the body draweth-ſamewhat more to Red inthe Malc, 
than in the Female, Add hereto, that to-the great 
Tails of the. Male-are four Appendices, which appear 
--r" crooked Tags, which. iu the Female are not 1o-vi- 

ible, 

The Ephemeren Copulateth neither in-the body of 
the Water, noron Land, nor in the Air; only the 
Female ſhooteth her Eggs an the. Surface. of the Viim- 
ter, on which the Male ſhooteth or caſteth its Milt or 
Seed ; to-which ead poſſibly it is provided with larger 
Eyes, that it might the better dilcern the Eggs of the 
Female 3n the water. As in like manner many _ 
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of Fiſh, without any Copulation, caſt their Seed in 
the water, which they eje&t not all at once in 
one body, but ſparſedly as looſe and ſeparated Seeds. 
That the Ephemeron Copulateth not in the water a 

reth hence, for that they come not out of their Celts 
rill ſuch rime as they are ready for- Change; e 
they come out to take Air, and it were impoſhble- 
them to Copulate in the body of the water, for thar 
they cannot keep themſelves up in the water withour 
conſtant motion ; for at any time ceaſing-their morion 
they immediately ſink ro the ground, where they have 
no firm abode, till t have bored themſelves new 
Cells. Add heretoas the ſtrongeſt reaſon, that no In- 
ſect ever Generateth till having ſhed irs laſt Skin, at 
leaſt not by any obſervation of mine. 

Neither do they Copulate in the-Air, as may eaſily 
be perceived at the time- when- they flic ; as allo that 
it were impoſlible for them to Copulate in the Air; 
in conſideration that after the laſt Skin-ſhedding the 
Legs of the Male are extended to that+ kngrth that 
Clutixs yudged them to be horns, Conſider alſo what 
requilites are neeeſſary for to Copulate flying in the 
Air, as is obſervable in Flies, and chiefly in the Dr«- 
gon-flie; which perform-the AQ of Copulation very 
wonderfully flying inthe Air, 

I conclude therefore my Obſervation, that the Ephe- 
meron never Copulateth either in the water or in the 
Air, bur only that the Female having ſhed its Eggs in 
the water, the Male ſheddeth thereon its Milt or Seed 
as betore is ſaid, All which in that ſhore time of their 
life in this ſtate is effefted in that haſte and ſwittneſs. 
that itis impoſſible tomake a narrower ſearch therein... 

During the whole lite of this Flie it cateth nothing; . 
as is common to many other kinds of like IafeRts, and ! 
in ſome others, this not eating continueth. for ſome-: 
weeks, yea months ; as in Frogs, Lizards, Snakes- 
and Camelions, as I have oblervedy 
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W hat I have thus obſerved concerning the Genera- 
tion of the Ephemeron, is very conſiderable, bur yet 
that is more conſiderable in the S»eil, whereof cach 
is both Male and Female together ; which I doubt 
whether it is ſo in any other Animal. And although 
there are many Relations of thoſe they name Herma- 
phrodites, yet doubt I whether ever any ſuch hath been 
ſcen. I opened once a Child reputed bor fick, but well 
examined,it was found a real Female ; — 
that above the Female = 77 ny 
it evacuated its Urine, which hapaed for that it had 
no Urine-bladder, and the paſſage of the Kidneys for 
evacuation was in that place, which cauſed the calic- 
believing and not conlidering people to believe this 
Child was of both Sexes. Among the Beesare Males 
and Females, and a fort that are neither ; that we name 
among them the X;g, is a Female ; the Breeder which. 
15a Male, and the common Bee which is neither. The 
lame is alſo among Ants. Again thoſe Animals which 
row faſt to che Rocks, or live in hard Shells, and 
remove not from their place, muſt needs have ano- 
ther manner of Generating ; all which compared 
with the Generation of Vegetables having both Sexes 
in the ſame body, and the to Generate without 
- Copulation, we may obſerve that the Omaiporent 
God can produce the ſame thing by ſeveral means and 
Ways. 
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CHAP. IX. 


How lone the Ephemeron kverh, and wher it ir which 
hafteneth it; death. | 


* 


s is — Ephbemeron as before is faid, flying up and 


down on the Surface of the water, liveth in that 
ſtate but berween 4 and «5 hours; that is from 6 a 
Clock, or half an hour after in the Evening, till Eleven 
of the Clock in the night following ; which I have- 
obſerved 'by incloling one in a Box in my Chamber, 
and with ſome careobſerved the time of its life ; inthar 
very ihort time they all die, and that which is obſerva- 
ble, none of them all die a natural death on Land ; for 
aſſoon as they have ſhed their ſecond Skin, immediate- 
ly _ flye ro the water. 

des that the life of the Ephemeron in the ſtate of 
a Flie is {0 ſhorr, an infinite number die ere they come 
out of the _ bein por mars by the Fiſh; _ - 
the other whoeſcape that danger by flight our of t 
water, many are Crane by che Ap wank Swal- 
lows, and other like Birds, while they are ſhedding 
their Skins and flying ; and having elcaped theſe two 
dangers, if in their fying they come too nigh the wa- 
ter, or play therein on their Tails, they are caught by 
the Fiſh ; and flying too high in the Air they are caught 
by the Birds. 

When the Ephemeron is fledg'd, then are the Roch 
which feed thereon = far, and of a ſweet and plea- 
ſant taſte, as Dr. Nic. T«/p Burgomaſter of Amfterdam 
bath aſſured me. 

If the reaſon be asked ( the forementioned dangers 
excepted ) of the ſhort life of this Fhie, it 15 to be con- 
tidered that the Eggs in the W while yet in the 
water are perfeQt, fo that as ſoon a$the Flie by ſhedding 
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its Skin, and extending its members is as it were New- 
born, the Eggs are ready for ejettion. Add hereto 
that theſe Eggs whet firſt hatched have no need of the 
Pareats care as in other Animals : and becauſe the 
only reaſon of their C into a Flic ſeemeth ro be 
for Generation, which e! , the Flie dyeth ; and to 
this ead it is far three years growing in the water and 
Clay, in the form of a Worm, as alſo tothis end it 
Changeth its Farm into a Flie, cill having caſt its 
Seed, it enderhats life. 

Other Inlefts, as the —_—_ the Silk-rorm, which 
* are longer-liv'd, appear with their Eggs yet im- 
vn _ and weak, and bear them fo h_ "ill they are 

ard and fit for cjection, and then they alſoend their 
life. 

Some other InſeQs, although in time they lay their 
Eggs perfect, as the Ants and Bees, whereof the Fe- 
male-Bee, vulgarly named the K{zze, layeth in one 
year about 6 thouſand Eggs, and yet they dye not 
then, for they mult feed their young, and daily with 
much care and labour provide them food ; which la- 
bour and Care not being the duty of their Males, they 
{oon dic after they have Generated, or elle are miſera- 
bly kilPd by cheir Conſorts. 

So that if we ſhouldraak all Animals,the Rational or 
Maa not excepted, under one of theſe Three forenamed 
Orders of Living; we ſhould reduce Man under the 
Third fort; for 12 or 13 years pals, before Man is 
fie for Generation ; andallomore number of years are 
required for the Second, Third, 5th, roth and laſt 
Birth :' the relt of the years are required to the neceſſary 
Education and Inſtruction of the Children, So that 
all well conſidered, we may lay, that for Generation is 
the Beginning, Middle, and end of Man's life. 
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CHAP. X. 


The ; > 17 yy Three days, and ſometimes on 
the Fourth day. or ſorts of Ephemerons. : 


HE Ephemerons, as was ſaid at firſt do flie for 

Three dayes on the Surface of the water ; bur 

with this diſtinction : that thoſe which have riſea many 

thouſands of them out of the water, and flown the 

firſt day, die the ſame day : living out of the water in 

the whole but about Five hours ; on the Second day a 

tnumber riſe again out of the water, and flye and 

ie the ſame day,and ſo on the Third day ; andthen all 
ceaſe till the ſame ſeaſon the next following year. 

The truth hereof is known tomany perſons, who 
live near thoſe Rivers, who ſee the ſame yearly; yet I 
have feen them alſo flie the Fourth day, but in no 

reat number ; ason the Fifth dayalſo ; andtherefore 

judge theſe Worms were later fitted for flight than 
thoſe that flew before ; or were letted by ſickneſs or 
otherwiſe. As alſo that thoſe which appeared ſooner, 
were ſoqner fit for their flight; and for this reaſon i 
ſee not but that the Ephemeron might appear fome few 
days ſooner or later than the precile time ;- for that by 
experience it is found that they ſometimes appear about 
14 days ſooner or later, according as the ſealon of the 
year is more or leſs agreeable, 

The other ſort of Inſets have almoſta like fer time 
for thetr Change, which being come they cannot hin- 
der, as I have often found, and have indeavoured by 
ſeveral ways to retard their Change but in vain ; for 
the time being come they will force it forwardalthough 
by the endeavoured obſtruftion, it prove their hurt or 
deftrution : at which time notwithſtanding by theſe 
endeavoured obſtruQtions their Lunbs areſocompreſled, 
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that being dead all the pleat-folds of their inward and 
hidden parts may eaſily — which is of no 
_ ule for ths who labdur id the ſearch of theſe 
in 
If all what is hicherto related of the Ephemeron be 
well conſidered, the faying of Moufer will prove true, 
viz. 'Eqiueeysy ſve Diaria mirabilis Muſcs |, ſrve for- 
mam ſive vite brevitatem ſpettemuws. That the Ephemeron 
s a wonderful Fle if its Form and brevity of _—__ 
conſidered ;. but what be farther faith thereof, a5 a 
Aldrovandas, Fonſlowne and Clurime, with thoſe other 
Writers that have writ thereof, agreuth not much 
with truth ; except that the Laſedk they have deſcribed. 
be ſome other than what we have deſcribed; for there 
are different kinds of Ephremerans, only I adviſe that 
whoever intheſe matters delireth truth, that himſelf 
ſeek it in nature, which exceedeth all Writers, and 
us more in} minutes time, than in years can 
de learned in Books: withourher. Nature-1s 4a 0 
book, in which her wanders are more iatelligible 
in the relations of ——_ 7 to many miſtakes, from 


_ ww) yes 
ſerve in the = of Augerius Clu- 
c—_ the Ephemeron of Dortmas is only drawn from a 
weak Me or fancy,which oblerved byGoederd who 
was informed by many fervations ofthat he hath 
endeavoured to mend,by his own conceit and judgmeat, 
but very badly,for he hath changed nothing therein bur 
what he ar. to be miſhaped ; having left the whole 
draughtwhich was firſt ma onlybyMemory,as i itwere; 
whereby appeareth how inconliderately the error com- 
mitted by the one hath been endeavoured to be mended 
by the : which for that he only endeavoured todo 
by his conceit, hath conſequently doubled the error, 
—do that nn to make it to appear more true- 
he acknowledgeth never to have ſeen 
> - Inſeth, ot, hens herefore the great Harvey hath well aid, 
Ex fenſa i a, ; ex permanentia ſenſati fit 
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mts og ſearching = a Cain 
At the time when T was 
the narure of this Inſet, TI have ſeen 

, but I have never ſeen that of Boefnagel 
nted by Clatize; and which alſo is to be — 
inthe Figures of the {aid 


CE NT, I found the 


tinge ac Loma Ar Nox rn Nt 1 nk 
worm rm hath a thick rumpled Skin, and arrived 


to its fullgrowth, leaveth the water, and creoping on 

land, hers changeth i into'a ; Which-40 time 

attaineth ___ _ | repeolented by 
its 'E 


water. That en allo other- of Ta 
and alfo ſome kinds of Ephemerons whych I can thew, 
as arnong other, ſome ſores which T have met with; 
and caught in France in the River Loire by Saumear, 
which in ſhape differ little from' thoſe with us, only 
much ſmaller. I have once {cen the fame Flie in gre 
troops ; chancing to walk one Evening on the 
over the River by Sawwewr, ſome of thole which ws 
had yet faſt on rheir Tails, the Second Skin which they 
were ——_ with which they flew to and again 
over the Bridg ; I cannot relate more of this fort ; 
nor of the other ſorts, of which | have kept ſome, and 
of which-there are none which live ſo ſhorta time as 
- doth our Ephexwerow. Some of thoſe kinds live lon - 
than others do, which cauſeth me to conclude t 
there are yet more differences to be oblerved in ons 
and therefore that the Writers are not wholly to be 
rejxeted that write ſomewhat of thele, and other like 
Inſetts they have ſeen in other Countries, not wholly 
agreeing withour Ephbemeron : and it would be a 
preſumption in.us to conclude otherwiſe, for God is 
endleſs 1n the varicty of his Works, which _ 
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ſtanding they here and there differ in ſome accidents, 
yp cluef parts they all which is one of 
ods greateſt wonders in nature; {o that it might be 
ſaid that he had Created but one Animal hidden under 
ſeveral outward ſhapes,and endle( wonderful accidents. 
Being in the.year 2670. mn the Village Slowton by 
Amſterdamin the month of Jane, where- as I walked 
towards the ——_— the Fields, I met with 
fuch an; infinite. number, of ſmall Infetts what big- 
ger than-Geats,. which reſted on my ; that;/Þ was 
even coveredtherewith. Every one ofthele white reſting 
on my body ſhed a.thin Film, which done they imme- 
diately repaired again to #he waters, where they, like 
the greater Ephemveron ſport above the Surface -of the 
water: The _ of theſe Inſetts is not much un- 
like that of. our - Ephemeron, for that. they allo live in 
Ditches and-Trenches of water, which alſo at their 
ſex times Change by ing two Skins; the one in 
the water, the other on : - The Worms of this 
{mall Ephemeron differ herein from the greater, in that 
they live not in the Clay, or in Cells, but on ſtony 
and Sandy ground, and are therefare of a ſtronger 
Conſticution, than the larger Ephemerons, and their 
Skin | "g more with that of:the Lobſter and Preps, 
They —_ ſo on the ſides of-their bodies Gills and 
Finns, when in the middle of Summer if you take a 
ſtane out of the Rhine or Leck, as alſo-out of ſome In. 
land waters, you: will find ſome. of theſe Worms fit- 
zng thereon ; which is allo found in other Countries 
and Rivers: as L have found in the Loire, rhe Se:me, and 
etherRivers of France: W hereby it appeareth that there 
are many ſorts of Ephemerons, and that therefore thoſe 
Authors are not to be rejetted when they deſcribe an 
Ephemeron differing from ours.. The ſaid Worms with 
what Lhave belides repreſented of the E »,I can 
tor-the-molt part ſhew. any one to the life ; for that I 


have hitherto kept them by me, for a clearer demonſtra- 
uen of what I'have writ. 
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Explanation of the ſeveral TazLzs. 


The Firlt Table. 
Fig. 1. 


N the Firſt Figare « repre- 
I ſented EE wh one = 
old, being in length ? of an 
Holland inch; it appeareth 
wholly without Wings or any 
fig ns thereof ; it hath on each ſide 
6 conti moving Gills twrn- 
ed over on its back each 4geinf 
the other ; whierebythe 10 # 
placed Finns may be clearly ſeen, 


Figure 2, 


In the ſecond Figure © repre- 
ſented the Worm Two year old, 
in length 1) of an Holland 
inch ; the figns of its Wings or 
their Caſes, wherein the Wings 
are incloſed, appearing » thetwo 
nppermoſt of them, munch bigger 
than the two lowermoſt ; it hath 
its Gills in a different manner 
turned over its back, than in the 
firſt figure which] therefore note; 
for that all theſe Worms are ve- 
preſented to the life, and withat 
to fignifie how wonderful the mo- 


. 
tion is, which they without ceafing 
make with theſe conſtantly trem- 
bling Gilh. 


Figure 3. 


In the third Figure « repre- 
ſented the Worm Three years 
old, in length about 2 Holland 
inches, but - among thoſe of this 
age there is much di SE be- 
berween the length and thicknef 
of the one pn. or other, The 
Worm here repreſented i « Fe- 
male, and one of the ſmalleſt ſize 
of that Sex, which aifference of 
Sex is to be diſcerned in the eyes 
which in the Females are much 
ſmallty than in the Males ; the 
Wing-caſts, in which the wing » 
are incloſed, appear now very 
plain, notwithſtanding the upper 
pair fo much cover the under pair; 


thit at firſt ſizht they are not vi- 


le, except the u ' are 
Eh P gt is + A 
very clearly- the 6 Gills, oneach 
fide of the body-turned over the 
back; w the wndermoſÞt Ten 
Finns of each ſide are - Diſt - 
ble ; at this time theſe Gills are 
never without-motion, yes even : 


e EXP anation 0 


out of the water, wherefore ſome 
have judged that the Worm 
ſwims by the help of them : But 
I judge that eros 
hs inns, 4s I have name 
placed under them ; whilg for ma- 
my reaſons I believe that the up- 
permoſt, which I name Gills, and 
which agree with the Gills in Fiſh, 
do cool the bloud in this Worm, 
as is done in Fiſb. 


The Explanation of the Se- 
cond Table. 


Figure 1. 


Ere is repreſented one of 

the bitrgeft Male wormsiu 

which all its parts are very neat- 

ly and diſtinitly repreſented, 
AS IT'S 

A. Eyes double in ſize to thoſe 
of the Female. 

BB. The horns with their dif- 
fering Articulations or Foynts, 

C. The Sheeres, Beak, or 
toothy Cheek-bones, wheravith 
they root up the earth, 

DD. The Firſt, Second and 
Third pair of tegs with their 
Joints, 

E. TheCaſes of its Wings in 
which the firſt pair are incloſed, 
like a tender flower in its bud, 

FF. The always moving or 
trembling Gills which are ſbining 
and pure white, and beſet with 


ys 


the ſeveral Tables. 


thouſands of fine hairs like Far, 
the ſame are here very neatly re- 
preſented. The Finns in this Fi- 
wre are wot vs being c0- 
wvered by the Gills ) but ave al- 
ready repreſented in the firſt and 
third Figure of the firft T able. 

G, The three T aids, beſet 
with Bruſbie hairs, with their 
Tag like appendices. 


Figure 2. 


The lone ballowed Cells in the 
Clay in which the Worms [roeth, 
moveth creepeth, & is fed, almoſt 
in the manner as theWorms of the 
Bees in the combs or wax-cells,are 
bere repreſented. 

AA. The Cells of the greateſt 
ſort of Worms in the Clay. 

BB. The Cells of the ſmalleſt 


Worms, 


The Explanation of the 
z4and 4th Tables. 


I have in both theſe Tables 
uſed the ſame letters, for that the 
Explanation required it ; as alſo 
for that they reprgſent the entire 
_—_— of the Worm ; ſo that 
what letters are wanting in the 
third T able may be found in the 
fourth : as alſo thoſe which are 
wanting in the fourth may be 
ſound 12 the third, 


E xpla- 


Explanation ofthe 3d Table. 
Figure 1. 

44. He Lung or Air-vweſſels 

of the Worm which are 


two wery remarkable &eonftantly 
open Air-veſſels, — ed 4s it 
were of ſome thouſand of curled- 
like ftiff-ringsby which the Air is 
conveyed to. all the inward parts 
of the Worm ; the ſame are placed 
on both ſides, the length f the 
Worm, and waved Snake-lite. 

BB. The Air-veſſels in the 
head of the Worm ; the ſame are 
branched out of the two firſt men- 
tioned great weſſels, AA, and 
run to the Brain and Nerves, 

CC. Branches of the —_ 
ſels running to the Muſcles of t 
Breaft. 

DDDD. Branches of the Air- 
veſſels running to the Maſcles of 
the Belly.T he ſaid Muſcles are re- 
preſented ou the other ſide of the 
body, wholly woid of veſſels, where 
the oblique aſcending Muſcles in 

ome manner cover the ftraight 
Muſcles ; the uſe whereof is to 
move the rity: of the belly ; for 
driving forward the bloud and 
humours ; and for diſcharging 
the Guts, in that they aſſift the 
Guts in their motion. 

EEE. The Lung-veſſels run- 
ning to the Medulla Spinalis ; 


yy 


where, abowt the globular = 
thereof, they are very witihte. 
FFFFFF. The 


a 
' ©; 


Or 437- 
veſſels r to the Or 
Veliculsz ſeminales of che Male- 


worm, one of theſe Veliculz or 
Bags aft repreſented in the body, 
4s ut is there naturally placed ; the 
other is placed out of the body, and 
delineated ſomewhat bigger than 
naturally it is, or than that which 
is repreſented inthe body. 

GUULU, The air-veſſels run 
ning to the Gills, which appear 
white like new-boi{'d Silver ; two 
of theſe Gills only are repreſented; 

for that the other tex are repre- 
ſented as cut off, to ſhew the tem- 
Finns. See RRR. 

H. The ——_— running to 

the lower part of the Guts ; as al- 
fo to the ſeed-weſſels next to 
them dd. 

II. The air-veſſels ranning 
to the fat, the films, and the out- 
ward 5kin,to cool and ſupply them. 

KK, The prog running 
to the Wing-caſes, and appear 
outwardly A ribs or ſinues ; their 
chiefeſt uſe I believe is, by the air 
condutted there to affiſt the ex- 
panſion of the —_ . 
purpoſe the wings themſehves are 


ſupplyed with 4 great number of 


theſe air-veſſels. 
PPP, Three chief air-veſſels 
running without the body to the 


to which - 


Gills, the ſame are here repreſent-- 
dd 


—_ —_—_— Ea AC... 
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ed as cnt off, the better toſbew the 
under nag Finns, beſet with 
brufby hair, RRRRR, 

22. The middlemoſt of the 
three forementioned air-veſſelr,of 
the perfett white Gills ; which 15 
of a black colour, and appearing 
through almoſt in the of the 
tranſparent white Gills it 
ſeemeth as if the black ſtroke or 
line of the Gills, were marked 
with white pricks, 

RRRRR. The frve Finns on 
each ſide of the body, beſet moſt on 
one ſide with dark gold-yellow, and 
feiff bruſhy hairs. 

$$. A feather-like hairy part, 
placed under the firſt pair of Gills; 
of which I have no remembrance, 
neither what it is,nor - whether 
it is found about the other Gills, 

1TTT.. The Medulla ſpinalis 
conſtituted of eleven Nodes or 
globular partitions, from whence 
are derived the Nerves running 
through the whole body ; and im- 
part unto it ſenſe and motion ; ſee 
further concerning this in the 
6th fignre of the 4th T able. 

IR, The places where the 
Medulla Spinalis 4s with trong 
ligatures is kept in its place, 

*#. The Optick nerves nf gu: 
out of the brain, or otherwiſe out 
of the beginning of the Medulla 
Spinalis, «at the firſs elabule 
rf rereop. 


aa, The Muſcles of the breaſt, 


P A 1 Z 


$1 EY 
moving the » whither alſo 
ſome ; Sake of. <a 
dulla ſpinalis#hich communicate 
ts them life, motion and ſenſe. 
bb. Some other Muſcles of the 
breaſt but ent through whichmove 
the wings ; to which alſo the Me- 
dulla Binalis ſends its Nerves. 

dd. Two members which I con- 
ceive are pertaining to the ſeed- 
veſſels of the male; of which yet 
I am not very certain. 

e. The Rettum or ſtraight 
Gut cut off ; which is better and 
meater repreſented in the fourth 

late, Figure 5. 


bh. The wery artificial fold- 
ings of the wing, 290m: amy 
- wing caſe KK, 4nk is not to 
be ſeen but about the time when 
the Worm is ready for Change, by 
this wonderful manner of fold- 
ing, and pleating of the wings, 
they can be again readily unfold- 
ed, and expanded as is in ſome 
manner repreſented in the 6th 
platen the 2d, 3d & 4th figures. 


Figure 2. 

Here arc rep ented all the 
deſcribed parts in heir natural 
bigneſs. 

Figure J. 
The natural repreſentation of 


the Cell or neſt of a Caterpilley, 
which 
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which is wonderfully formed ; it is 
ſomewhat more than a fingers 
length ; at the cloſe end, ya 
what ſharp, and Pyramidal ; 
it is built or framed of a great 
number of ſmall round ticks, bit- 
ten much of a length, which are 
piled the one upon the other like 
the Beams of a Ruſſia-bouſe the 
ends laid the one over, or reffing 
on the other and are faſt ned toge- 
ther with a fine Web, infte 
Lome or Clay. The true bottom 
or foundation ſticks, have twice 
the length and thickneſs of the 
other, which are thereon piled 
tower-like. Beſides thisNeſt is alſo 
ſurrounded or covered over with 
« Web, thick, tough,and of equel 
thickneſs, and lined within with 
4 ſoft down to bye in, 


The Explanation of the 
Fourth Table. 


Figures 1, 4,& 7. 


LL. CYOme branches of the air- 

S veſſels, AA. repreſented 
in the former plate, running to 
the Egg-clufter,or Ovarium. 

MM. The air-veſſels as they 
are ſeen in, and upon the film 
which covers the Egg-cluſter. 

N. The ſame arrvveſſelrtoge- 
ther with a part of the egg-clufter, 
taken out of the body ; where we- 
ry neatly is repreſented how theſe 


TIOTYT CY 


em 


irT ables. 
air-veſſels are joymed ro the Eggs, 
like as the ſtalk of as bunch of 
rapes is joyned to each grape. 
ic 3000.” The air-ve on FW - 
ning to the heart ; where I have 
not delineated all the weſſels, 
which are ſent from the two great 
trunks of the air-veſſels AA, to 

event £0 n, by reaſon o 
Fhe very _— 95h = 
thereto. 

TT. Apart of the heart which 
here and there ſwelleth ont ; its 
natural place in the body is in 
the back and runs along the 
whole back. 

VVFV. Some air-veſſels cat 
and broke off which run to the 
heart and other parts, 

XXXX. The parts where the 
heart ſwelleth ont and wideneth, 

ce. The Muſcles moving the 
Six Gills, and frve Finns placed 
on each ſide of the body, to which 
do run conſiderable Nerves to 
communicate to the ſams, life an4 
motion. 

ff. The Stomach and the Gatr, 
4s they appear and {wel throwgh 
the Ege-cluſter ; the Stomach 1n4 
Guts are very matly repreſented 


in the 5th figure of this ſame T x- 
bl 


e. 
The form or [bapt of the 
Ever, 4 ets xyrs 
long row 
it. The Mwſcles of the Reftum, 
or ſtraight Gut, which ſerves for 
H ejett- 
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the 


| wor out of the 


uper fluitics of the = —_ the great Trunk, 
F 


Repreſenterh the Fees of the 
Ephemeron, as the ſame appear 
to the naked fight without help of 
# Microſcope, whereas all the 
other E arts have been wiewed 
end aclineated by help of the 
Microſcope. 

Figure 3. 

Repreſenteth the double Fgg- 
eluſter of the Worm, made up 

an infinite number of wery 

mall Eggs, which at the time 
when the Worm is - wh into 
theEphemeron,axd flycth on the 
Sorfice of the water, are by the 
Female ſhot ont on the water, 
axd are beſprinkled by the Male 
Seed, So that theſe Inſetts are 
Generated — C —_—_ 


The Explanation of this Fi- 
gore is plete in the ex- 


planation of the firſ> Figure of 


this plate. 
Fi 
A. 4 veſted ce 
Gula, ( Ten? comveyeth the flag 
into the Stomach ) cut —_— to 
the owe. 
I. lower Orifice of the 


OR, through t 
which ek the fe ſent into the 
Unts. 


C. The Stomach os where- 
ol _ repreſented of its 


: »! . 
—_ which ran wi 
as they 
__ is the if Fr- 
——_— third Plate. Ml 
DD. The thin gut, which i 
4s # branch of the Stomach, im- 
mediately annexed thereto, fo 
that the Stomach «s it were nar- 
roweth into the ſame. 
E, The thick or crumpled gut, 
wherein » ſome long ftrokes or 
ſtriz are 7 alhgry | which from 


within ar through it. 
R The braigly gut which ap- 


mw very meatly rimpled, 
G, Some tranſparent Valves, 
_ ” moons, which appear in 
in gat, and are ſeen 
_ oh it. 
&% 6.&c. Theſe Figures 
denote eleven of thoſe ateis 
diviſions of the body of the Worm; 
and allo where the Stomach 
and the Guts have their natural 
place. 


Figure 6. 
The Brain, the Medulla ſpi- 
nalis, and the Nerves win 


out of the [ame are here 
ed, according to the life ; ſo that 


the Nerves 6 f the Medulla ſpi- 
nalis ape tor y. img, 4s is 
—_— in { rſt Fignre of 
he 3d plate IT. for or there they 

ent as t 
os. Mrafiepe, wher-2h + 
fine Needle, t ve ſeparated, 


which can eaſily be done without 
cutting or rearing. 1,2, 


as OE OI I AAS (Wm __—_©_—CC————— 


— —_—_ Xz - »- 
f 3c? 


1, 2, 3-&c, The Figeres, 1, 
2, 3,&c. eſent the natural 
place and poſture of the Medulla 
fpinalis i» the body ; and in 
what manner it 4 As gy 
by the Ring-lite indemtings, in 
relation to the head, breeft and 
belly, 

Figure 7. 


The Explanation hereof is 
contained in the Explanation of 
the firſt Figure of this plate, 


The Explanation of the 
Fifth Table. 


to? 


Figure 1. 


His is the Figwre of the 
Male E phemeron, having 
ſbed its firſt Shin ; or repreſen 
tation of the Ephemeron as it 
fr cometh out the watery, 
where it hath loft its firſt Shin, 
and from 4 Worm is become 4 
Flie, as a Worms it is repreſent- 
ed, Tab. 2. Fig. r. 
Figure 2. 

The Female Worms as it is ino- 
mediately before its Change, is 
here ſbewn ; in which the Wings 
are now viſible appearing through 
their Caſes. 

AA. The caſes of the Wings; 
which appear through the {om 
very viſible, How theſe Wings 

pear, when the Caſe is ſbed, 
e in the 3d Table, fig. 1. 


o 4 - = 


*F14 þ s ted, 
#3 


the letters hh, where they are at 
large repreſented. | 


The Explanation of the 
Sixth Table. 


Figure 1, 


R* preſenteth the Figure of 
the Female Ephemeron, 
juſt as it riſes out of the water, 
and hath quitted its Skin, and 
from a Worm ſwimming, i: be- 
come 4 Flie; and its Shin. nov 
ſhed, may be ſeen driving on the 
water ; 4s is repreſented in the 
kl, D heſe ſhed 
aVe aryea / ome of theſe 
Stims, which — re on 
fo naturally and to the life, as 


if you ſaw the Worm ative before 
you. 
Reef Figure F 
epreſenterd in [ome manner 
how t 


wings do expand, which 
to apprehend more clearly, it 
ought to be known that the wing 
+ re in the firſt Figure of 
the third Plate, with the letters, 
hhh, is there repreſentedwith its 
watural foldings ; and is here re- 
preſented in the manner how it 
by degrees doth  expandand lofeth 

its neat pleats alds 

Figure 3. 

Repreſenteth the ſame wing 
loſing firſt its Snake-like foldings, 
and then its long folds, which ave 
in 


SE = * 
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in the manner 4 Brabants 


butk, or Yef, firſt pleated is 
the leneth, and then folded a- 
gain croſÞ-wayes, 
Figure 4. 
Repreſenteth the ſame Wing 
amet wlly expanded, 


The Explanation of the 
Seventh Table. 


I He ſeveral appearances of 

| "- Roddy 

or ſtripping off its Skin,like a ve- 

ry thin ſoft or ſbirt, are here 
repreſented to the life, 
Figure 1. 

The Male endeavouring #0 

ſhed its ſecond Skin on land much 


more leiſurely, than it, ſbed its 
firſt Skin in riſing out of the wa- 
ter, which as is before ſaid, hap- 
neth in a moment,” - Here is re- 
reſented the body balf ftript, the 
bY the breaſt dhe s, in 
the manner as we pull our feet 
out of onr Shooes or Boots : but 
the Wines are in that manner 
ftript, that the inſide of the Shin 
turneth outwards, and the out 
inwards; which is wonderfully 
effetted : for the Flie is at that 
time, like a captiv/d and bound 
bird ; for the Shin thus drawn 
off, ſputteth cloſe te its body, like 
« ſtrong. Swaſhy mound about, 


FINTS. 
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which keepeth it as a priſoner, 
and canſeth it to he a2 
qaake, 


Figure 2. 
Repreſenteth the Male Ephe- 
meron almoſt uncaſed, ſo that 


the two — Wings and 
the T ails, by « ſmall fripping off 
the Shin will become his freed. 


The Explanation of the 
Eighth Table. 


Figure r, 


R TH the thin Skin 
or film of the Ephemeron 
in this manner ſbed, 

This film thus ſbed, remaineth 
mot in the form as is here repre- 
ſented ; for the parts that did in- 
cloſe the wings ſbrink commonly 
wp together, and ſo come to appear 
in another form. 

Figure 2. 

The Male Ephemeron having 
now ſhed two Skins ſucceſſively, 
and aſſumed the ſhape of a flying 
Inſet ; the Legs which in the 
Weirm were f, ae HOW ©x+ 
tended to «bout twice the length ; 
which chiefly is wiſtble in the 
Tails, whoſe length by theſe two 
extenſions, are now become three 
times longer than they were i# 
the Worm, 


Fr maogoee 


i 7 
bu ” 
= 


oy £0 ; 4 u WF Nl {x 
Wh! 


Tl 

| i] 
[40 Wi. ww" 0 
'' WP $44 ny 


V dy 


Aur Arlin 
FF /hoem Kenly fot 


_——— 


- 


I, 
Fo 
Y 


4 


— —_— 


C —_— 
" _—_—_ 
. 


_ _ 
oo** a, POT 
: \. 
py / - rw? - _ 
— => ” © "= . gg - — gn _— 
. _ >” —_— , 
_ Tr —_ 


i tw _— —_ _— 


"4 
i " - gn Imus _ and wor=nﬀu, bs, . FP 4 ”. 
i On F, "TO ; - 


—— 
= v* 
ON 


%. 


I 


—_—_ 
Lm—_—, +4 444 and — "1444 
at h194 44: 444" : "y 


. —_ — - —_ _ _—W 


